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The Medical Treatment of Pyloric Stenosis 
of Infants’ 


By Witsurt C. Davison 
Baltimore, Maryland 


ANY methods for the treat- 
ment of pyloric stenosis of 
infants have been advo- 

cated since this condition was first 
described by Armstrong in 1771 (1) 
and by Beardsley in 1788 (2), but 
the results of the Fredet-Rammstedt 
operation have usually been so suc- 
cessful that many surgeons recom- 
mend surgical treatment as soon as a 
diagnosis has been made (3). Never- 


theless, the mortality, even after this 
operation, is sufficiently 


high to 
render a trial of medical therapy 
advisable in many instances (4). 

In this series of 32 infants suffer- 
ing from unmistakable hypertrophic 
stenosis of the pylorus and who were 
treated medically, 3 died—a mortality 
of 9 per cent. But it should be men- 
tioned that these 3 patients were 
moribund on admission and were 
refused operation by the surgeons 
because of their hopeless condition. 
If they had not been included in the 
medical group, the medical case fa- 
tality rate would have been zero. 


‘From the Department of Pediatrics, 
Johns Hopkins University, and the Harriet 
Lane Home, Johns Hopkins Hospital, Balti- 
more, Md. Delivered before the New Eng- 
land Pediatric Society, Boston, Mass., 
January 12, 1923. Submitted for publics 
tion April 8, 1925. 


A statistical analysis of all of the 
cases of this condition treated medi- 
cally and surgically in this hospital 
is published elsewhere (5). No 
patients in whom vomiting might 
have been due to some other cause, 
nor those with mild symptoms sug- 
gestive of pyloric stenosis, who are 
frequently described as suffering from 
“pylorospasm,” have been included. 
This latter term is unfortunate, for 
probably all patients with an hyper- 
trophied pylorus also have pyloro- 
spasm. Any hypertrophied muscle, 
whether it be biceps or pyloric sphinc- 
ter, has periods of relative contrac- 
tion and relaxation. The fact that 
in many cases of pyloric stenosis a 
pyloric tumor can only be _pal- 
pated immediately after a peristaltic 
wave would seem to indicate that 

é hypertrophied pylorus is relaxed 
between gastric contractions. Be- 
cause of this fact, medical treatment, 
which consists of the feeding and re- 
feeding of woman’s milk, is frequently 
successful. If food is administered 
persistently, eventually some of it 
may pass the hypertrophied pylorus 
during one of its periods of partial 
relaxation, and in this way the 
patient’s nutrition may be maintained 
until the growth of the digestive tube 
compensates for the hypertrophy of 
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the pylorus. The hypertrophy itself 
may persist for months. Although 
this stage of refeeding was frequently 
of long duration, yet because it ob- 
viated the necessity of a serious 
operation which in itself entails a 
grave risk, the total mortality of our 
whole series, both medical and surgi- 
cal cases, was probably lower (5) 
than it would have been if all the 
patients had been operated upon as 
soon as the diagnosis of pyloric 
stenosis was made. 

However, despite the fact that the 
mortality for the medically treated 
patients in our series happens to be 
slightly lower than for those operated 
upon, it does not follow that medical 
treatment is ideal for all patients. 
Surgery undoubtedly has saved the 
lives of many children who would 
have died if medical treatment had 
been persisted in. On the other 
hand, there are a number of patients 
who can be cured by strictly medical 
methods and who, if operated upon 
unnecessarily, may succumb to the 
effects of the operation per se, the 
mortality in the surgical treatment 
of any condition being due in part 
to so-called operative accidents. The 
problem of deciding which children 
have a better chance of recovery if 
operated upon and of deciding how 
long medical treatment should be 
attempted before advising an opera- 
tion is one requiring the most careful 
observation. Pyloric stenosis is a 
condition the symptoms of which may 
vary from time to time. Some 
patients may vomit the first two 
feedings and then retain the third. 
This third feeding may pass through 
the pylorus without difficulty or 
merely remain in the stomach and 
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be vomited after the fourth feeding 
has been given. Other patients may 
vomit every feeding for two days and 
then have a period of two or three 
days without vomiting and so on, with 
innumerable variations. 

Certain types of patients with 
pyloric stenosis should be operated 
upon before medical therapy is at 
tempted. First are those infants who 
come to the hospital with unmis 
takable signs of complete pyloric ob- 
struction, 7.e., with the starvation type 
of stools and histories of having 
vomited all food and water for several 
days. If many days have elapsed 
since the onset of vomiting, the 
infants will be in a serious condition, 
so that every effort should be made to 
prepare them for an early operation. 
The pylorus in this type of patient is 
almost completely occluded. Autop- 
sies in those who have died have 
demonstrated that the pyloric tumor 
is cartilaginous in consistence and 
that it protrudes into the duodenum 
as the cervix uteri does into the 
vagina. At autopsy tremendous 
pressure is required to force fluid 
from the stomach through the nar- 
rowed lumen of the pylorus. Con- 
sequently, the patient’s only hope of 
recovery is in an operation as soon as 
possible. Blood transfusion and the 
intravenous or intraperitoneal injec- 
tion of normal salt solution will often, 
within twenty-four hours, sufficiently 
improve the condition of an ap 
parently moribund infant so that an 
operation is possible. The Fredet- 
Rammstedt operation is the prefera- 
ble one because of its simplicity, the 
short time required and the conse 
quently diminished amount of shock. 
The operation is facilitated and the 


fa 
i 
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incidence of post-anaesthetic pneu- 
monia in operations performed under 
ether is apparently reduced if the 
patient’s stomach is washed out im- 
mediately before the operation. 
Local anaesthesia with novocaine is 
sometimes preferable to ether. A 
discussion of the surgical treatment 
of pyloric stenosis will appear later 
6). 

The second type of patient in 
whom an early operation is advisable 
is the breast-fed infant whose mother, 
either through lack of codperation or 
because she lives at a considerable 
distance from the hospital, cannot 
nurse her child with regularity. 
Medical treatment may often cure 
these patients, but frequently the 
mother’s milk supply will fail if she 
does not nurse regularly and then the 
dangers of prolonged hospitalization 
during convalescence will be greater 
than the operative risk. 

In clinics in which the surgical staff 
has had a large and successful ex- 
perience with the Fredet-Rammstedt 
operation or in hospitals in which it 
is very difficult to obtain sufficient 
woman’s milk, it is probably a better 
practice to submit a relatively larger 
percentage of the patients to opera- 
tion. 

With these exceptions it is usually 
preferable to attempt medical treat- 
ment. This has consisted in feeding 
the infant with a sufficient amount 
of woman’s milk at intervals of four 
hours to give him at least 100 calories 
per kilogram of body-weight per 
day. If the mother canriot nurse 
him, the milk from another nursing 
woman is administered by bottle. 
This amount has varied from two 
ounces at a feeding for the smallest 
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patient in our series, an infant weigh- 
ing five pounds, to four ounces at a 
feeding for a child of ten pounds. 
If this feeding is vomited within two 
hours, an amount of woman’s milk 
approximately equal to that vomited 
is refed. If this refeeding is vomited, 
the infant’s stomach is washed with 
water or one-per-cent sodium bicar- 
bonate solution, heated to 108—-110°F., 
and an amount of woman’s milk 
equal to that vomited is left in the 
stomach before the tube is with- 
drawn. If woman’s milk is unob- 
tainable, cow’s milk and sugar mix- 
tures are used until woman’s milk 
can be secured. However, cow’s milk 
is a very poor substitute for woman’s 
milk in the feeding of patients with 
pyloric stenosis. All feedings are of 
course given slowly. The infants are 
held up at intervals during the feed- 
ing and immediately afterwards, to 
allow them to expel any air that they 
may have swallowed. Most of the 
infants suffering from pyloric steno- 
sis are hungry and will take the milk 
that is offered. For those who refuse 
food, the feeding should be given by 
passing a stomach tube, washing out 
the stomach with warm water or 
sodium bicarbonate solution and leav- 
ing the required amount of woman's 
milk in the stomach. 

The following case histories are 
typical examples of the results ob- 
tained by this method of feeding in 
patients with a very marked degree 
of pyloric stenosis. These cases were 
selected because they illustrate the 
difficulties of medical treatment, the 
amount of patience required and the 
great length of time during which 
the infant may have to be kept in the 
hospital. In other instances the 
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symptoms of pyloric stenosis have 
disappeared more quickly. 


Case 20. A breast-fed white boy, the 
mother’s first child, commenced to vomit 
at the age of 12 days. The vomiting became 
progressively worse and finally projectile, 
and the infant was admitted to the hospital 
12 days after the onset. He was in fair con- 
dition, weighing 7 pounds, 2 ounces. Pro- 
jectile vomiting, visible gastric peristalsis, 
constipation and a palpable tumor of the 
pylorus made the diagnosis of pyloric 
stenosis certain. He was treated medically 
by being fed 6 times daily at intervals of 4 
hours. He was breast fed for a period of 
5 minutes at three of these feedings. At the 
other 3 feedings, the patient’s stomach was 
washed out and 2 ounces of woman’s milk 
left in the stomach before the tube was 


withdrawn. In addition, if vomiting oc- 
FEEDING VOMITING 
7-2 | 6p.m. | Breast fed 5 minutes 
1 ounce 
6.30 1 ounce refeeding 
Large amount 
10 p.m. | 2 ounces feeding 
10.10 2 ounces refeeding 
2.10 1 ounce refeeding 
7-2 | 6a.m. | 2 ounces feeding 
6.20 Refused feeding 
10.00 Breast fed 5 minutes 
11.10 1} ounces refeeding 
14 ounces 
2 p.m. | Breast fed 5 minutes 
2 ounces 
2.20 Refed 2 ounces 
Small amount 
Large amount 
Large amount 
6 p.m. | Breast fed 
10 p.m. | 2 ounces feeding 
2 a.m. | 2 ounces feeding 
4 ounce 
2.10 4 ounce refeeding 
7 | 6a.m. | 2 ounces feeding 
10 a.m. | Breast fed 5 minutes 
Smal! amount 
2 p.m. | Breast fed 5 minutes 
6 p.m. | Breast fed 5 minutes 
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curred within 2 hours after a feeding, he 
was refed with an amount of woman’s milk 
approximately equal to that vomited. The 
following feeding chart indicates the slow 
progress but eventual success of this 
method. 

Summary of the first 48 hours—the 
patient was fed 19 times; he vomited 15 
times, lost 2 ounces in weight and had 4 
stools. During the second 48 hours, he was 
fed 12 times; he vomited 6 times, gained } 
ounce in weight and had 6 stools. The 
course was practically the same for the next 
18 days and the patient lost 8ounces. After 
the eighteenth day the amount of vomiting 
gradually became less and the weight rose 
slowly. By the forty-seventh day, when he 
was discharged, the patient vomited only 
once or twice daily and weighed 7 pounds, 
4 ounces, a gain of 2 ounces over his ad- 
mission weight. The peristaltic waves were 
still visible and the pyloric tumor was still 
palpable. The mother was instructed td 
nurse the child regularly and to refeed him 
if he vomited. He was brought to the out- 
patient department once or twice a week. 
After 4 weeks at home, the vomiting ceased 
and the peristalsis and tumor disappeared. 
The patient’s weight had increased 2 pounds 
during this month at home. The favorable 
progress continued and at the age of 4 
months he weighed 11 pounds. 


Case 12. A breast-fed white girl, the 
mother’s third child, began to vomit at the 
age of 14 days. The vomiting became pro- 
gressively worse and the infant was ad- 
mitted to this hospital 81 days after the on- 
set in poor condition, weighing 6 pounds. 
2 ounces. ‘Projectile vomiting, constipa- 
tion, visible gastrie peristalsis and a tumor 
of the pylorus made the diagnosis of pyloric 
stenosis certain. She was treated by being 
fed 2 ounces of woman’s milk 6 times daily 
at intervals of 4 hours by stomach tube 
(gavage), as she refused her bottle feedings. 
The progress as indicated in the following 
outline was slow but eventually satis- 
factory. 

Summary of the first 24 hours—the 
patient was fed 6 times; she vomited 5 
times, lost 2 ounces in weight and had 1 
stool. This course continued practically 
unchanged for the next 7 days except that 


VOMITING 


| WRIGHT 
TIME 


2 p.m./} ounce feeding. 

Refused 1} ounces 
BED 
6.00 
6.05 
10.00 
10.05 
10.15 
11.00 
2 a.m.|2 ounces feeding (gavage)! 
6 a.m./2 ounces feeding (gavage)) 
5-14! 10 a.m.|2 ounces feeding (gavage) 


gavage feeding was discontinued as the 
appetite increased. The infant was refed 
when she vomited over 1 ounce; her weight 
remained stationary. After the eighth day 
the frequency of the vomiting became less 
and the weight gradually increased. Gav- 
age feeding was occasionally necessary 
when she refused her bottle feeding. After 
2 months the vomiting had practically 
ceased, the peristaltic waves and tumor had 
disappeared and the patient had gained 
7 ounces in weight. During the next 3 
months the general condition improved 
and the weight increased. The patient was 
discharged 5 months after admission weigh- 
ing 7 pounds 11 ounces, a gain of 1 pound 
11 ounces over her admission weight. Her 
favorable progress continued and when 
next seen, 7 years later, she was quite nor- 
mal, weighing 64 pounds. 


Some infants who persistently 
vomit all feedings and refeedings 
and who fail to gain in weight im- 
prove when fed with small amounts 
of thick farina cooked with milk.’ 
As this food contains more than 
twice as many calories per ounce 
as woman’s milk, the individual feed- 
ings need be only half as large. 

Drug therapy, as far as can be 

* Thick farina is usually made by sprink- 
ling one ounce of farina into six ounces of 


boiling milk and boiling for one hour in a 
double boiler. The final product is four 


ounces and contains fifty-six calories per 
ounce, 
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judged by the progress of three 
infants to whom papaverine was 
given and of a number upon whom 
the effects of atropin were observed, 
did not appear to be strikingly bene- 
ficial in cases of true pyloric stenosis. 

The general condition of the patient 
is the only guide as to the length of 
time during which medical treatment 
should be given a trial before an 
operation is advised. If the infant 
loses weight either rapidly or pro- 
gressively, if he persistently vomits 
the greater part of his feedings and 
refeedings, and if he has fasting 
stools, the stenosis is probably of an 
extreme degree, and an operation 
is advisable. In some instances in 
which the patient’s condition became 
rapidly worse, medical treatment was 
abandoned after one or two days. In 
other cases as many as 23 days 
elapsed before the patient was trans- 
ferred to the surgical service. The 
median time was 3 days. In one 
patient who persistently vomited all 
feedings and who had lost 2 ounces 
during 8 days of medical treatment 
the operation was not performed 
because the parents refused their 
consent. Nevertheless, the infant im- 
proved after one month of breast 
feeding and when next seen, five years 
after discharge from the hospital, was 
in excellent health. 

Inasmuch as the results of the 
surgical treatment of pyloric stenosis 
depend largely upon the medical 
care of the patient after his return 
from the operating room, any dis- 
cussion of medical treatment should 
include a description of the post- 
operative management (7). If an in- 
fant is in serious condition, a transfus- 
ion of 100 cc. of blood immediately 


Small amount 
1 ounce 
4 ounce 
ounce 
ounce 
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after the operation is probably import- 
ant. If the infant is dehydrated, this 
transfusion should be followed within 
three to four hours by the intravenous 
injection of 75 to 100 cc. of normal 
saline. The length of time that 
should elapse after the operation 
before fluid or food should be given 
by mouth is a mooted question. 
The condition of the individual 
patient is the only guide. It has 
been the practice in this hospital to 
give 3} to 4 ounce of water with a 
medicine dropper four to eight hours 
after the operation. This amount 
is repeated every hour or two for 
the next four to eight hours. If the 
infant has not vomited the water 
administered after the operation, } 
to 4 ounce of woman’s milk is then 
given every two hours. After the 
first few feedings, the interval is 
lengthened. If the patient has 
vomited water, feeding is delayed a 
few hours. Vomiting after the opera- 
tion is not infrequently due to a few 
strands of muscle that may remain 
uncut, to the presence of gas in the 
stomach or to gastric paralysis. The 
infant should be fed slowly and held 
up at intervals to allow him to expel 
gas. Elevating the head of the bed 
at a considerable angle may prevent 
vomiting. Usually by the end of 
the first 24 hours after the operation 
the infant should be receiving one to 
two ounces of woman’s milk every four 
nours. This amount is then gradu- 
ally increased. By the sixth day after 
the operation the patient should be 
receiving sufficient woman’s milk to 
give him 100 calories per kilogram of 
body-weight per day. Too rapid an 
increase in the amount of food ad- 
ministered may result in gastro-intes- 
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tinal disturbances that may endanger 
the patient’s life. If the infant has 
been breast fed, nursing at intervals of 
four hours should be resumed by the 
sixth day after the operation. 


SUMMARY 


The great disadvantages of the 
medical treatment of pyloric stenosis 
and of operating only upon patients 
who cannot be cured by persistent 
feeding and refeeding are the large 
amounts of woman’s milk required 
and the prolonged sojourn in the 
hospital with the consequent exposure 
of a poorly nourished child to infec- 
tions of the upper respiratory tract. 
Fifty-three days was the average 
length of the hospital course of the 
patients treated medically, whereas 
the patients who recovered from the 
Fredet-Rammstedt operation were 
discharged cured on an average of 
19 days after the operation (5). These 
53 days represent almost ceaseless 
work on the part of the nursing and 
interne staff, for the patients require 
frequent attention. The great length 
of time required for a cure by medical 
treatment is probably due to the ex- 
treme slowness with which an hyper- 
trophied pylorus becomes reduced in 
size. In an autopsy performed on a 
child who had died of pneumonia nine 
months after a successful Fredet- 
Rammstedt operation, the pylorus 
was still thick and muscular, except at 
the scar which consisted only of the 
mucosa. 

The great advantage of treating 
medically as many cases as possible 
is the reduction in the total mortality. 
Many of the patients treated by each 
of these methods have been traced 
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for periods up to nine years after their 
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various causes within nine months 


discharge from the hospital. With after recovery from pyloric stenosis, 


the exception of seven who died from the others were normal in every way. 
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Sporothrix Infection of the Large Intestine 
and Finger-Nails' 


Case Report with Discussion 


By Tuomas R. Boacs anp Hiram Frizp, M.D. 


From the Private Wards and Clinical-Pathological Laboratory of the 
Church Home and Infirmary, Baltimore, Md. 


skin, of the lymphatic glands, 

and of the lungs have been 
reported in the United States from 
time to time for over twenty years 
as occurring in man and in the domes- 
tic animals, »rincipally in the Middle 
West. Many other reported cases 
have occurred in Europe and the 
Eastern Tropics. So far as we have 
been able to discover, however, no 
instance of clear-cut dysenteric colitis, 
apparently due to organisms of this 
class, has previously appeared in the 
literature. It seems, therefore, de- 
sirable to call attention briefly to 
this case, in the hope that it may 
assist other observers in the diagnosis 
and treatment of similar infections. 


Mrs. X., white, a native of Tennessee, 
aged sixty, widow, was admitted to the 
Church Home and Infirmary November 5, 
1924, in a state of profound exhaustion after 
five weeks’ illness. She had never been 
seriously sick before. She had always been 
an active and energetic house-wife and 
citizen, had travelled extensively in this 
country and had made a trip to Europe some 


the infections of the 


1 Read at the meeting of the Association 
of American Physicians, Washington, D. C., 
May 7, 1925. 
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fifteen months previously. She had always 
been much interested in garden work. 

Some seven or eight years before we saw 
her she had first noticed a gradual and pain- 
less thickening of the nail of the left fore- 
finger. This had been followed in the 
course of time by similar changes in the 
nails of all the fingers of both hands. None 
of these nails had suppurated or come off. 
The patient had habitually bitten her nails 
since childhood. 

The beginning of the present iliness was 
referred to dietary indiscretions, while in 
charge of a refreshment booth at a county 
fair. On the next day she was taken ill 
with severe diarrhoea. The stools rapidly 
became mucous in character and quite 
bloody. There was no nausea, vomiting or 
fever, but the dysentery continued, the 
stools ranging from ten to twenty in 24 
hours. The discharges were not accom- 
panied by pain, nor was there any tender- 
ness over the abdomen. The appetite was 
lost and the patient lived principally on 
diet of buttermilk. She became very weak 
and fell off greatly in weight. In the last 
few days before admission, there had been 
increasing mental confusion and hebetude, 
a diminution of the intake of fluid and a 
marked reduction in urine. No treatment 
in the five weeks of illness had materially 
lessened the diarrhoea, although all the 
standard methods of medication had been 
employed. 

On admission the patient was dull but 
could be aroused and answered questions. 
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Sporothrix Infection of Large Intestine 


The temperature and respirations were 
normal, the pulse soft, regular, 108 per 
minute. The pupils were equal and reacted 
normally; movements of eyes and lids nor- 
mal, fundi not clearly seen on account of 


Fig. 1. 
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Abdomen slightly distended, no visible 
peristalsis, respiratory movements free, 
walls moderately rigid, but no true muscle 
spasm; some tympany and gurgling over 
the large intestine. 


SmaLt Cotony on UNDER-SURFACE OF GLUCOSE AGAR PLATE, SHOWING HyPHAE 


AND ARRANGEMENT OF Spore MASSES 


Low-power field. 


slight opacity of both lenses. No increased 
pigmentation about orbits or in buccal 
cavity. Skin dry, harsh and of a slightly 
brownish cast; no intensification about 
axillae. 

Thorax normal in appearance; lungs 
normal to percussion and auscultation. 

Heart not enlarged; sounds and rhythm 
normal; rate 108. Blood pressure 118/68. 


Photomicrograph 


LABORATORY EXAMINATIONS 


Blood: Secondary anaemia of moderate 
severity. R.B.C. 3,280,000, Hb 65 per 
cent, W.B.C. 7,160. N.P.N. and blood 
sugar within normal limits. 

Urine: Sp. Gr. 1030, trace of albumin; 
a few hyalin casts and leucocytes. 

Stool liquid, diffusely mixed with blood 


* 
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in moderate amount, small particles of 
mucus. Microscopic examination of fresh 
stool shows many red blood cells and 
leucocytes and great numbers of doubly 
refractile cells like yeast, with occasional 
short hyphae of some fungus. 

‘Stool cultures: On acid glucose-agar, 
there is a rapid growth in nearly pure cul- 
ture of a yeast-like organism, often showing 
simple division or buds. After a few days 
hyphae are produced in profusion. The 
surface growth is white, moist and glisten- 
ing at first, later becoming dry, rubbery 
and wrinkled; no pigment is developed. 


Fia. 
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tures. It grows best at 37°C., but will 
also grow slowly at room temperatures, 
It does not produce gas in any sugars, 
and forms acid only in dextrose and 
maltose, none in lactose, saccharose or 
mannite. 

Milk is slowly made acid and then pep- 
tonized. In broth there is a friable pellicle 
of yeast-like forms and short hyphae, with 
tangled masses of long hyphae and spores 
at the bottom (Fig. 3). The organisms 
stain readily with most of the laboratory 
dyes; the hyphae are rather easily de- 
colorized, but the spores stain by Gram’s 


2. SAME 


Higher magnification 


These cultures were repeated at frequent 
intervals during the progress of the case, 
always with the same result until successful 
treatment was instituted. 

Character of the organism: Pure cultures 
on acid glucose media (agar and broth) 
rapidly produced hyphae and spores, for 
the most part arranged in free masses 
at the joints and ends of the hyphae 
(Figs. 1, 2). In size and characteristics 
they conform generally to Sporothricium 
schenckii, although we do not feel certain 
that it is the same species. The organism 
is oxygenophilic, not growing well at more 
than 15 mm. from the surface in stab-cul- 


method. Heat fixation distorts the hyphae 
so as to make them hardly recognizable. 

Progress of the case: Proctoscopic exam- 
ination (Dr. H. B. Stone). A diffusely 
swollen, intensely injected, and _ slightly 
granular mucosa as far up the sigmoid as it 
could be explored. Here and there very 
superficial breaks in the epithelium and 
slight oozing of blood. No true ulcerations 
seen. 

As soon as the cultures were worked out 
far enough to make us feel that we were 
dealing with a possible sporothricosis we 
began iodine therapy, as this has proved 
effectual in certain of the pulmonary cases 
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Sporothrix Infection of Large Intestine 


reported in the literature, and the patient’s 
condition was so grave that no unnecessary 
delay seemed justifiable. We gave Lugol’s 
solution in gradually increasing doses to 
tolerance (beginning with two up to 10 
drops every six hours). There followed a 
reduction of the stools from an average of 
twenty to ten or twelve per diem witha 
similar decrease in the number of the 
spores, but the organisms were still numer- 
ous and could be readily cultivated. The 
patient improved a little, but soon reached 
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inhibited. Having been informed, by col- 
leagues familiar with the intravenous 
administration of gentian violet, that the 
dye so given did not stain the stools, it 
seemed desirable to try giving it by mouth. 
The first dose (5 mgm. per kilo of body- 
weight) given in capsule caused severe 
nausea and vomiting, none of the dye pass- 
ing into the intestine. We then experi- 
mented with various coatings resistant to 
gastric digestion—keratin and salol of 
varying thicknesses. Keratin and _ the 


Fie. 3. Mass or HypHare Spores FROM BrotH CULTURE 


Higher power 


a stationary condition. The anaemia be- 
came a little more marked and the general 
condition unsatisfactory, with a gradually 
inereasing exhaustion psychosis which 
made codperation minimal, and feeding 
especially difficult. 

Meanwhile, experiments on the effect of 
iodine, antisepties, and dyes were carried 
on in the laboratory by the plate culture 
method. It became apparent that gentian 
violet had a strong inhibitory effect on the 
growth of the organism, superior to that 
of any other substance tried. At a 1 to 
300,000 dilution the growth was completely 


thicker salol coatings caused the pills to 
appear in the stools unchanged. Even- 
tually, however, we found that a salol 
coating, which just allowed the color of the 
dye to show through, would pass the stom- 
ach without being dissolved, but stained the 
intestinal contents deep purple. Such 
pills were then given every six hours, and 
almost immediately the organisms began to 
diminish in the stools, and after a week 
could no longer be recovered on culture nor 
demonstrated in the microscopic examina- 
tion. 

Coincidently with the diminution and 
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disappearance of the mycotic infection, the 
patient began to improve, the stools rapidly 
falling off in number and losing their bloody 
character; the appetite returned, and the 
mental condition came back slowly to 
normal. 

It was only after the patient was able to 
give her history in detail that we learned 
of the long standing onychia and observed 
the habit of biting the nails. We then filed 
and seraped the nails and examined the 
scrapings in dilute sodium hydrate solution, 
when abundant filaments and spores were 
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seen, and in cultures on acid glucose agar 
the sporothrix was readily grown. The 
nails were treated daily with tincture of 
iodine, as the patient objected strenuously 
to staining them purple with gentian violet. 
The photograph (Fig. 4) was taken after the 
treatment was begun, and accounts for the 
dark color seen in the nails. After return- 
ing home, the patient reported that the 
nails were much better, but a more recent 
letter stated that after two months without 
treatment they were as bad as ever. We 


have advised her to use the gentian violet, 
in spite of its disfiguring color, and await 
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news of the result. Mrs. X has regained 
her full normal weight and reports herself 
as entirely well. For six months she hag 
remained free from any intestinal disorder 
and on full diet. 


DISCUSSION 


The occurrence of an acute and 
severe dysentery associated with the 
presence of a sporothrix-like organism 
in the stools in great numbers, and 
the clearing up of the condition coin- 
cidently with the destruction of the 
organisms by an antiseptic dye, seems 
to justify the tentative association of 
these as cause and effect. This is 
further strengthened by the fact that 
the organism belongs evidently to a 
group which has furnished pathogenie 
strains affecting the lungs, skin and 
lymphatic glands in numerous re 
ported cases from widely scattered 
regions of the world. 

Additional interest is given this 
case from the association of a mycotie 
infection of the finger-nails for years 
preceding the acute intestinal infee- 
tion with the same organism. It is 
conceivable at least that the patient 
had taken spores into her intestinal 
tract for years as a result of biting her 
nails, and that some incidental factor 
may have determined the implanta- 
tion of the organism on the intestinal 
mucosa. This factor may have been 
a change in the intestinal resistance, 
through traumatic or toxic agencies, 
or an alteration in the virulence in 
the organism itself. 

It would seem reasonable from the 
extreme prevalence of fungi of this 
general type as parasites or sapro- 
phytes on plants of every description, 
that human beings must very fre- 
quently ingest them with no dele- 
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terious result, as well as inhale them 
with dust and carry them on the skin. 
But that some strains of these fungi 
can be pathogenic is proven by animal 
experimentation as well as by human 
disease. We know so very little 
about the whole field of mycology 
from a medical standpoint that in all 
probability we overlook mycotic in- 
fections every day. Certain it is 
that so far as the fungi imperfecti 
are concerned, we are unlikely to 
recognize the organisms in the sputum, 
stools or other discharges so long 
as we confine our observation to the 
routinely fixed and stained speci- 
mens. Heat fixation so distorts the 
hyphae and spores that they escape 
recognition, except perhaps by ob- 
servers very familiar with this type 
of organisms. The examination of 
fresh unstained specimens is much 
the surest way of finding them, if such 
types of fungi are present. If they 
are found, appropriate cultivation on 
special media is necessary to bring 
out their morphology and reproduc- 
tive methods, and on these the proper 
classification largely rests. Medical 
bacteriologists are generally un- 
familiar with this special field, and 
much of the classification and nomen- 
clature of pathogenic fungi in the 
medical literature is hopelessly inac- 
curate. The whole subject needs to 
be worked over by adequately trained 
and equipped technical mycologists, 
like those who have accomplished 
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so much in the industrial world, for 
the brewer, wine-grower, and cheese- 
maker. Not until this has been done 
and a simple and clear system of 
classification has been devised for 
the medical bacteriologist, shall we 
be in a position to compare our find- 
ings with those of other workers and 
arrive at a just estimate of the part 
played by fungous infections in our 
daily experience. 

The authors have had enough ex- 
perience with the complexity of ac- 
curate classification of these fungi to 
hesitate to give a specific name to the 
organism isolated in this case. We 
cannot be sure that our observations 
of several months have exhausted the 
possibilities in the reproductive 
methods of this strain. It looks like 
Sporothrix, perhaps of a different 
species, for we question if the validity 
of the species is really fixed. Bio- 
logically, it would seem different in 
not being especially sensitive to iodine 
and in its fermentation reactions, al- 
though we do not feel that the fer- 
mentation of sugars, as we report it, 
is necessarily a fixed characteristic. 
We may even be dealing with a 
Monilia. Only continued observation 
and culture on many different media 
will eventually make it clear. 

Let us hope that some of the great 
institutions of research may soon 
undertake the reclassification of path- 
ogenic fungi and put the results at 
the disposal of the medical world. 
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A Comparison of the Kahn with the 
Wassermann Test 


By Miprep H. 
From the Laboratory of Internal Medicine, Henry Phipps Psychiatric Clinic 


ECENT literature has con- 
tained many articles on sub- 
stitutes for the complement- 

fixation tests for syphilis by some 
method of precipitation. Most of 


those papers discuss merely correla- 
tion between one or other of the 
precipitin tests and the Wassermann 
reaction. On this continent more and 
more clinics are reporting trials of 
the test devised by R. L. Kahn and 
the percentage of good correlation 


with the Wassermann reaction has risen 
with changes in the procedure of 
carrying it out. The following list 
gives the percentage agreement be- 


Holmes, Janet A 
Anderson and Fischer 
Malcolm, M 

Young, C. C 
Deitmeiller, H. K 
Rockstraw and Bent 


Influenced by these results a series 
of specimens of blood taken at random 
from patients admitted to the Henry 
Phipps Psychiatric Clinic and the 
Medical Service (Department of 


Syphilis) were run in parallel, both 
the Kahn and the Wassermann tests 
being employed, and in spite of the 
abundant literature on this subject, 
especially the recent book by Kahn 
(14), it appears advisable to report 
briefly the results obtained on some 
400 patients in this hospital. 

The details followed in setting up 
the Kahn test are those described by 
him as his “present procedure” and 
brought to our attention by Fox and 
Sanderson (5). No modification has 
been made. 


The antigen consists of a 0.5 per cent 
cholesterinized alcoholic extract of beef 
heart muscle which has been titrated to 
determine the proper proportion of antigen 
and salt solution to mix for the tests. The 
smallest amount of salt solution which, 
when added to the antigen, produces a 
precipitate capable of going back into solu- 
tion upon further addition of the saline 
solution, represents the desired amount to 
mix with the antigen for use. The undi- 
luted serum is heated at 56°C. for 20 min- 
utes, which proved after a short trial to 
be adequate for inactivation, although 
Kahn recommends 30 minutes or even one 
hour. 0.15 cc. of the patient’s serum is 
then added to each of three tubes contain- 
ing 0.05, 0.025, and 0.0125 ce. of the antigen 
saline mixture. Positive, negative and 
antigen controls are included with each 
series. The racks are shaken for two min- 
utes. Readings are recorded on the basis 
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} 
| 
, tween these two tests: 
| 
Strumia, M. M...............| 83.4 | 1923 
Dulaney, A. D...............| 87.6 | 1928 
Havens and Taylor...........| 90.3 | 1924 
80.4 | 1923 
92.4 | 1928 
92.0 | 1924 
98.0 | 1924 
94.0 | 1923 
| 96.2 | 1924 
= 


of +, ++, +++, ++++, depending on 
the distinctness of the precipitate. The 
final result is the average reading of the 
three tubes. A preliminary reading may 
be made after 5 minutes and the end result 
recorded after half an hour. 


In the case of the Wassermann 
reaction, a cholesterinized beef-heart 
antigen was always used and fixation 
was in the majority of cases carried 
out in the water-bath, the rest being 
in the ice-box. Whenever both 
methods of fixation were used, the 


TABLE I 


Comparison of Kahn with Wassermann Test 
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In these tables 32 untreated cases 
present only two disagreements, in 
both of which the Kahn test was 
slightly less sensitive than the Wasser- 
mann reaction; one case was diagnosed 


TABLE II 
WASSERMANN REACTION 
BEACTION 

++++| 3 1 | 7 
+++] 2] 1] 4 
++ si ul ? 
5| 8/1 
5 | 1 


Fixation was carried out in the ice-box 
with specimens of blood from all untreated 
cases, except 3, two of which showed agree- 
ment and one presenting a relative check 
(Kabn ++, Wassermann ++++). 
Water-bath fixation was used in the case 
of all blood from treated patients except 
one, in which there was complete agree- 
ment. 
latter was chosen in this correlation. 
This series, therefore, does not present 
the comparison of this precipitin reac- 
tion with the most delicate Wasser- 
mann method throughout,—-sensitive 
antigen and ice-box fixation. It does, 
however, collate Kahn’s test with com- 
plement-fixation, as the latter is used 
in dealing with the question of syphilis 
in this hospital. 

The results of this series are best 
summarized in Tables I to IV. 


Primary syphilis: 

Untreated cases........... 

Treated cases............. 1 8 
Secondary syphilis: 

Untreated cases........... 1 1) 1 

Treated cases............. 57| 13) 3) 41 
Tertiary syphilis 

Untreated cases........... 1 

Treated cases............. 22) 1 7 
Cerebrospinal syphilis 

Untreated cases........... 

Latent syphilis 

Untreated cases........... 1 

Treated cases............. 1 16 
Congenital syphilis 

Untreated cases........... 

Treated cases............. 6 
Non-syphilitic controls...... 170 170 
as tertiary and the other as latent 
syphilis. There were 39 disagree- 
ments among treated cases, three of 
which gave a positive Kahn and a 

; two of 


Classification of cases 4 
TABLE III 
NUMBER 
CP OF CASES Agreement 
Non-syphilitic 175 
q 4 
<4 
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TABLE IV 


Cerebrospinal 


0 


0 


these were definite cases of general 
paresis and one a case of tertiary 
syphilis. Five non-syphilitic patients 
gave falsely positive reactions, one 
showing a positive Wassermann and 
negative Kahn, three giving +++ 


Kahn and a negative Wassermann, 
and one credited as + by the Kahn 
and negative by the Wassermann test. 
It should be noted that a number of 
results listed under divergence repre- 
sent only difference of degree of posi- 
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Divergence 
‘ UNTREATED CASES TREATED CASES 
g 
| +++ ++ 
++ ++++ 
+ ++++ 
+ 0 
0 + 
0 ++ 
1 ++ ++++ + ++++ 
+ 0 
++++ 0 
0 
++ ++++ 
+++ 
+ 0 
0 
1 ++ ++++ ++ ++++ 
+++ + 
+ 
++ 0 
; 0 + 
+++ 0 
1 
1 + a 


tiveness and may be considered as 
“relative checks.” 

The general opinion seems to be 
that precipitin methods are still to 
be considered sub judice, the main 
drawback being the question of accu- 
racy. But correlation between the 
Kahn and the Wassermann tests is 
shown to be very good in this series as 
given in the tables and in the chart. 
The coefficient of correlation is 0.79, 


CHART SHOWING 


PERCENTAGE OF CORRELATION 


Comparison of Kahn with Wassermann Test 
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results the accuracy of the test can 
hardly fail to be satisfactory, especi- 
ally if it be used in situations where 
its distinct advantages may count. 
The technic of the precipitin reaction 
is simple and can be rapidly carried 
out. After the initial inactivation of 
the patient’s blood (20 minutes at 
56° C.), the result of the test may be 
read in five minutes, or better after 
one hour. This being the case, the 


Agreement 
Divergence favoring Kahn Test 
Dvergence farormg Wassermann Tes? 


with 97.64 per cent absolute check 
with a Wassermann reaction in which 
a cholesterinized antigen was used 
and fixation was carried out at ice-box 
temperature for one hour. With such 


1 This coefficient was worked out by Prof. 
F. D. Murnaghan of the Department of 
Mathematics, Johns Hopkins University. 


are desirable. It could be carried out 
in small laboratories, perhaps in the 
offices of practising physicians, with- 
out the necessity of keeping animals 
on hand. Incubation is also elimi- 
nated. The expense is thus consider- 
ably less than that required by com- 
plement-fixation. Ability to.read the 
extent of precipitation may call for 


| 
Por Cont 
| 
a | 
| 
Prwmary Secondary Terfiary Cerebrosunal Latent Congenifal 
Cuart 1 | 
which corresponds to 90 per cent abso- test could well be used in general eS 
lute agreement.! In a large series dispensaries where immediate reports 
Kahn reports 58,170 examinations _ 
a 
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some little practice, but it is certainly 
no more difficult than acquiring pro- 
ficiency in the procedure incident with 
the Wassermann reaction. Staining 
the precipitate has been recommended 
in other similar tests (9, 18) and was 
tried with gentian violet and methyl 
green in this method. However, the 
flocculations did not take up the color 
and the attempt was abandoned since 
sufficient ease in reading the results 
in the unstained preparations was 
quickly acquired. The application of 
the precipitin test to spinal fluid is 
discussed and reported on favorably 
by Kahn in his book, but results 
obtained in this laboratory have not 
turned out nearly as well. Accord- 
ingly, in this clinic, there has been no 
attempt to substitute the Kahn test 
for the Wassermann reaction as a 
routine procedure in examining spinal 
fluid specimens. All samples of blood 
are still subjected to both tests, 
although there is no hesitation in 
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reporting the latter as reliable when- 
ever a quick result is called for. 


1. The value of the Kahn precipita. 
tion test for syphilis was studied in 
specimens of blood from 400 patients 
in comparison with the Wassermann 
test. Of these 90.2 per cent showed 
absolute agreement, 3.8 per cent good 
relative agreement, 5 per cent partial 
agreement, and 1 per cent absolute 
disagreement. The coefficient of cor 
relation for the whole series was found 
to be 0.79. 

2. The method is comparatively 
simple and the reaction is completed 
within 5 to 30 minutes after mixing 
serum with antigen. The test is of 
especial help in cases in which the rap- 
idity of obtaining results is an impor- 
tant factor. 

3. The test has not been found 
applicable ‘o spinal fluids in this 
laboratory. 
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Intravenous Injections of Fluid and Re- 
peated Blood Volume Determination 


By H. P. 


From the Department of Pathology and Bacteriology, Johns Hopkins 
University 


INTRODUCTION 


T HAS been known for many years 
that fluids introduced into the 
blood stream cause a marked fall 

in the number of the red cells. The 
magnitude of this decrease has even 
been taken to indicate the amount of 
blood in the body. But there have 
been almost no attempts to study the 
blood volume alterations by means of 
blood volume methods. Recently, 
Lamson and Rosenthal (1) have made 
Rumerous studies, using the dye 
blood volume method, but their results 
were wholly in disagreement with 
what they had anticipated, and on the 
basis of these experiments they con- 
cluded that the dye method is entirely 
unreliable. In their experiments 
and in practically all instances most 
discordant results were obtained when 
the data obtained with the dye method 
Were compared with the blood volume 
changes indicated by changes in the 
hemoglobin concentration. 

Among others presented below are 
several infusion experiments similar 
to those performed by Lamson and 
Rosenthal. These together with a 
number of controls show the reasons 
for the great discrepancies obtained 
by them in experiments of this 


sort. Such startling results are 
obtained only when one attempts a 
second blood volume determination 
without making proper allowance for 
the dye remaining in the plasma from 
the previous dye injection. On the 
other hand, when this residual dye is 
taken into consideration, the results 
of the dye blood volume method 
harmonize rather well with the blood 
volume changes indicated by changes 
in hemoglobin or other constituents 


of the blood. It is not meant to imply 
that the dye blood volume method is 
free from criticism. Quite a few of 
its limitations were discussed in a 


preceding paper (2). There can be no 
question that a method of this sort 


must be critically examined through- 
out the course of any series of experi- 
ments. 
EXPERIMENTAL RESULTS 

These experiments were carried out 
in essentially the same manner as were 
those of Lamson and Rosenthal. The 
animal was anesthetized with ether 
and anesthesia maintained by means 
of an ether bottle and compressed air. 
After about an hour of steady anes- 
thesia the blood volume was deter- 
mined by the vital red method and 
within a few minutes the sugar solution 
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was injected (5 grams of glucose per 
kilo of body-weight). Several minutes 
later the blood volume was again deter- 
mined in accordance with a method 
already outlined for repeated deter- 
minations of blood volume on the same 
animal (3). About an hour later more 
dye was injected and the blood volume 
again determined. Simultaneously 
with the blood volume determinations 
samples of blood were drawn for hemo- 
globin estimation. Typical results 
are shown in Experiment 63 (Table I). 
‘As a result of the infusion, there is a 
great fall in hemoglobin and in the 
hematocrit. This indicates a consider- 
able increase in the plasma volume and 
is in accordance with the results 
obtained by Lamson and Rosenthal. 
It is interesting to note that the fall 
in the percentage of blood cells is 
somewhat greater than that in hemo- 
globin. This is undoubtedly due to 
the high osmotic pressure of the con- 
centrated glucose solution which 
causes a shrinkage of the blood cells. 
The extent of this shrinkage is shown 
in the fourth column of Table I. 
These figures give the amount of hemo- 
globin in 100 ce. of packed cells. The 
method by which these figures are ob- 
tained is simple. If, for instance, the 
whole blood is found to contain 14.6 
grams of hemoglobin per 100 cc. and 
the centrifugalized sample shows that 
this same blood is 52.2 per cent of cells 
by volume it becomes obvious that 
52.2 ce. of cells would contain 14.6 
grams of hemoglobin, and 100 ce. of 
cells would contain 14.6 times 100/ 
§2.2, or 28 grams. In this particular 
experiment it is seen that after the 
injection of glucose the cells have so 
shrunken that they now contain 30 
grams of hemoglobin per 100 ce. of 
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packed cells. One hour later they 
are even slightly more shrunken, but 
this may be due to experimental error, 
In estimating the blood volume from 
the dilution of the hemoglobin, as was 
done by Lamson and Rosenthal, it is 
obvious that this shrinkage of the 
blood cells should be taken into 
account, for it is clear that a part of 
the rise in blood volume resulting 
from the increase in the amount of 
circulating plasma is offset by a shrink- 
age in the cellular elements of the 
blood. In the eighth column of the 
table the changes in magnitude of the 
cell volume are shown. For the sake 
of simplicity in figuring, the cell volume 
obtained by the dye method, i.e., 603 
ce., is taken as the correct cell volume 
before the injection of glucose. After 
the injection of glucose the cells shrink 
to such an extent that the cell volume 
is now only 563 cc. This figure is 
based on the shrinkage just discussed 
and indicated in column 4 of this table, 
On the basis of these altered cell 
volumes and the blood dilution indi- 
cated by the centrifugalized sample 
of blood, it is seen that the blood 
volume rises from 1155 ce. to 1394 ce. 
and that at the end of an hour it is 
again back to the original figure, or 
even somewhat less. These figures 
are essentially the same as those ob- 
tained by Lamson and Rosenthal. 
The startling discrepancy, however, is 
in the blood volume changes as indi- 
cated by the dye method, for whereas 
they had obtained an actual fall 
following the injection of the glucose, 
the figures in this experiment show a 
marked rise, as one would have ex- 
pected. In other words, the dye 
method agrees in a rough way with 
the blood dilution method in showing 
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a rise of about 200 ce. Numerous 
similar experiments were performed 
and all agree in essential respects with 
the one just presented (expts. 61 and 
62, Tables II and 1II). Though small 
discrepancies occur, these are scarcely 
beyond the limits of experimental 
error. Itmay be added that a number 
of experiments have been performed to 
determine how much the plasma pro- 
teins are diluted by the infusion. One 
typical experiment only (62A, Table 
IV) is given, inasmuch as the results 
are, on the whole, similar to those of 
Lamson and Rosenthal. The hemato- 
crit, hemoglobin and serum proteins 
are all much decreased by the infusion, 
thus truly indicating, as they say, an 
increase in plasma volume and blood 
volume. In this experiment there was 
a considerable amount of brilliant vital 
red in the circulating plasma which 
remained in circulation from a large 
injection made on the previous day. 
This dye was also much diluted as a 
result of the infusion. The dye con- 
centration returned almost to its 
original value within an hour, but in 
the next three hours fell off somewhat, 
owing to the slow elimination which 
takes place continuously. All of these 
so-called ‘dilution methods” are sub- 
stantially in agreement with results 
obtained in the vital red blood volume 
experiments just mentioned. 


Expt. 68. Glucose injection 


July 6, 1923. Male mongrel terrier. 
Wt. 11 kgm, 

9:55 a.m. Ether anesthesia begun. 

10:39. Blood sample taken. It con- 
tains 5.6 ce. cells and 7.3 cc. of plasma, 
including 2 ce. of oxalate solution previ- 
ously added to prevent clotting. 

10:40. Dye injected (2.5 ce. of a 1.5 per 
cent solution). 
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10:43. Blood sample, taken for cen- 
trifugalization, contains 5.9 ce. of cells and 
74 ec. of plasma including the 2 cc. of 
oxalate solution. Of this plasma 1 cc. was 
diluted with 2 ce. of saline and compared 
colorimetrically with a standard prepared 
as follows: To 5 ce. of plasma from the 
tube drawn at 10:39 a.m. are added 5 cc. of 
saline and 5 cc. of a dye sclution prepared by 
diluting 0.75 ce. of the 1.5 per cent dye solu- 
tion to 200 ce. with water. This is Standard 
1. Against this standard the diluted sam- 
ple of dye-tinged plasma reads 88 per cent. 

11:03 to 11:06 a.m. Injection of sugar 
solution (140 cc. of an aqueous solution 
containing 65 grams glucose). 

11:11. Blood sample, taken for cen- 
trifugalization, contains 3.7 cc. of cells and 
8.6 cc. of plasma, including the 2 cc. of 
oxalate solution. When diluted with 2 
parts of saline and compared with Standard 
1, a reading of 56 per cent is obtained. 

11:12. Dye injection for second blood 
volume determination (2.5 ce. of a 1.5 per 
cent solution of brilliant vital red). 

11:15. Blood sample, taken for centrif- 
ugalization, contains 4.4 cc. of cells and 
8.5 cc. of plasma, including the 2 ce. of 
oxalate solution. Of this plasma 1 cc. was 
diluted with 2 ce. of saline and compared 
colorimetrically with Standard 2 prepared 
as follows: To 5 cc. of plasma from the tube 
drawn at 11:11 a.m. are added 5 cc. of saline 
and & cc. of a dye solution prepared by di- 
luting 0.75 cc. of the 1.5 per cent dye solu- 
tion to 200 cc. with water. Against this 
standard the diluted plasma reads 78 per 
cent. 

12:01 p.m. Blood sample, taken for 
centrifugalization, contains 5.2 ce. of cells 
and 7.5 ce. of plasma including 2 ce. of 
oxalate solution. For colorimetric com- 
parison 1 part of this plasma was diluted 
with 5 parts of saline. When compared 
colorimetrically with Standard 1, a reading 
of 68 per cent is obtained. Had the sample 
been diluted with only 2 instead of 5 parts 
of saline the reading would have been 138 
per cent, and allowing for the 2 cc. of oxa- 
late present in the blood sample the reading 
becomes 189 per cent. 

12:02 p.m. Dye injection for third 
blood volume determination (4 ce. of a 1.5 
per cent solution of brilliant vital red). 
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12:05 p.m. Blood sample, taken for 
centrifugalization, contains 5.3 cc. of cells 
and 7.7 cc. of plasma including the 2 cc. of 
oxalate solution. Of this plasma 1 ce. 
was diluted with 11 parts of saline and read 
against a standard identical with Standard 
1, except that saline was substituted for 
part of the plasma, thus making the plasma 
pigment content in the standard approxi- 
mately equal to that in the unknown which 
was diluted 1 to 12 as just explained. The 
12:05 p.m. plasma sample thus diluted 
reads 70 per cent against the standard. On 
the basis of a 1 to 3 dilution this means a 
reading of 280 per cent, and allowing for the 
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dye concentration resulting from the 
injection of 4 ce. of dye. This rise ig 
used in the estimation of blood volume 
in identically the same manner that 
the blood volume was determined in 
the first blood volume determination 
at 10:43 a.m., allowance of course 
being made for the difference in the 
amount of dye injected and for the 
fact that the correction had already 
been made for the dilution by the 
oxalate solution. 


2 cc. of oxalate solution present this be- The calculated values are shown in 
comes 378 per cent. Table I. 
TABLE I 


Expt. 68. Glucose injection (§ grams per kilo of body-weight) 


DYE METHOD BLOOD DILUTION METHOD 
| 

per cent| grams | grams | cc. ec, ce, ce. ce, 

Before glucose........... 52.2 | 14.6 | 28.0 | 552 | 1,155) 603 | (603) | (1,155)| (552) 
9 minutes after.......... 40.4 | 12.1 | 30.0 | 774 | 1,299) 525 563 1,394 | 831 
48.3 | 15.1 | 31.3 | 563 1089 526 539 1,116 | 577 


The first blood volume was calcu- 
lated from the figures in the usual 
way (4). On account of the dye left 
over from the first determination the 
second (at 11:15 a.m.) was calculated 
according to a method already out- 
lined in a previous paper (3). The 
third estimation was done somewhat 
differently from the usual way. The 
plasma obtained before the dye injec- 
tion was read against Standard 1, as 
was also the plasma obtained after the 
injection of the 4 cc. of dye. The 
difference (189 per cent) is the rise in 


Expt. 61. Glucose injection 


July 6, 1923. Male Collie. Wt. 12 kgm. 

9:40 a.m. Ether anesthesia begun. 

10:38. Blood sample, taken for cen- 
trifugalization, contains 5.2 cc. cells and 
7.1 cc. of plasma including 2 ce. of oxalate 
solution previously added to prevent 
clotting. 

10:39 a.m. Dye injected (2.5 cc. of a 
1.5 per cent solution). 

10:42. Blood sample, taken for centrif- 
ugalization, contains 4.7 cc. of cells and 6.7 
ce. of plasma including the 2 ce. of oxalate 
solution. Of this plasma 1 ec. was diluted 
with 2 cc. of saline and compared colorimet- 
rieally with a standard prepared as follows: 
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To 5 ce. of plasma from the tube drawn at 

10:38 are added 5 cc. of saline and 5 cc. of a 

dye solution prepared by diluting 0.75 cc. 

of the 1.5 per cent dye solution to 200 ce. 

with water. This is Standard 1. Against 

this standard the above sample of diluted 
a reads 66 per cent. 

10:55 to 10:58 a.m. Injection of sugar 
solution (140 cc. of an aqueous solution 
containing 60 grams of glucose). 

11:06. Blood sample, taken for cen- 
trifugalization, contains 3.8 cc. of cells and 
7.8 ce. of plasma including the 2 cc. of oxa- 
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12:03. Blood sample, taken for centrif- 
ugalization, contains 4.7 cc. of cells and 6.7 
ec. of plasma including the 2 ce. of oxalate 
solution. Of this plasma 1 ce. is diluted 
with 11 parts of saline and read against a 
standard identical with Standard 1, except 
that saline was substituted for part of the 
plasma, making the yellow plasma pigment 
in the standard approximately equal to that 
in the unknown, thus allowing greater 
accuracy in reading the dye concentration. 
The diluted plasma reads 65 per cent 
against the standard. 


TABLE II 
Expt. 61. Glucose injection (5 grams per kilo of body-weight) 
8 8 DYE METHOD BLOOD DILUTION METHOD 
: 

per cent| grams | grams ce, ce. ce, ec, ce, ce. 
Before glucose........... 50.0 | 14.8 | 29.6 | 709 | 1,418} 709 | (700) | (1,418)| (709) 
12 minutes after......... 40.4 | 12.7 | 31.4 | 898 | 1,507) 609 | 668 1,653 | 985 
50.0 | 15.1 | 30.2 | 604 | 1, 694 | 695 1,390 | 605 


late solution. When diluted with 2 parts of 
saline and compared with Standard 1, a 
reading of 45 per cent is obtained. 

11:07 a.m. Dye injection for second 
blood volume determination (3.5 cc. of the 
15 per cent solution of brilliant vital red). 

11:10. Blood sample, taken for cen- 
trifugalization, contains 4.2 cc. of cells and 
8.0 cc. of plasma including the 2 cc. of 
oxalate solution. Of this plasma 1 cc. is 
diluted with 5 cc. of saline and compared 
colorimetrically with Standard 1. It reads 
62 per cent. 

11:59 a.m. Blood sample, taken for 
centrifugalization, contains 5 cc. cells and 
7 ce. of plasma including the 2 cc. of oxalate 
solution. Of this plasma | cc. is diluted with 
5ec. of saline and compared colorimetrically 
with Standard 1. It reads 64 per cent. 

12:00 m. Dye injection for third blood 
volume (5 cc. of a 1.5 per cent solution of 
brilliant vital red). 


The results are shown in Table II. 
In this experiment the second and 
third blood volumes were estimated 
simply by reading the dye percentage 
in the plasma immediately before and 
several minutes after the respective 
dye injections. The difference be- 
tween these two values is the increase 
in dye concentration resulting from 
that particular injection of dye. The 
calculations are made using this figure 
just as in the case of the first blood 
volume determination (4). This 
method of doing repeated blood 
volume determinations may be sub- 
stituted, if desired, for the repeated 
method to which reference has already 
been made (3). 
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Expt. 62. Glucose injection 


July 7, 1923. Black and white male 
mongrel terrier. Wt. 11 kgm. 

9:20 a.m. Ether anesthesia begun. 

10:04. Blood sample, taken for centrif- 
ugalization, contains 4.9 cc. of cells and 7.3 
ec. of plasma including 2 cc. of oxalate 
previously added to prevent clotting. 

10:05. Dye injected (2.5 cc. of a 1.5 per 
cent solution of brilliant vital red). 

10:08. Blood sample, taken for cen- 
trifugalization, contains 4.5 cc. of cells 
and 6.9 cc. of plasma including the 2 ce. of 
oxalate solution. Of this plasma 1 cc. is 
diluted with 2 cc. of saline and compared 
colorimetrically with a standard prepared 
as follows: To 5 cc. of plasma from the tube 
drawn at 10:04 a.m. are added 5 cc. of 
saline and 5 cc. of a dye solution prepared 
by diluting 0.75 cc. of the 1.5 per cent dye 
solution to 200 cc. with water. This is 
Standard 1. Against this standard the 
above sample of diluted plasma reads 92 
per cent. 

10:40 to 10:43 a.m. Injection of sugar 
solution (130 cc. of an aqueous solution 
containing 55 grams of glucose). 

10:46. Blood sample, taken for centrif- 
ugalization, contains 3.5 cc. of cells and 
9.4 cc. of plasma including the 2 cc. of 
oxalate solution. When diluted with 2 
parts of saline and compared with Stand- 
ard 1, a reading of 55 per cent is obtained. 

10:47. Dye injection for second blood 
volume determination (2.5 cc. of the 1.5 
per cent dye solution). 

10:50. Blood sample, taken for centrif- 
ugalization, contains 3.6 cc. of cells and 
8.5 cc. of plasma including the 2 cc. of oxa- 
late solution. Of this plasma 1 cc. is diluted 
with 2 cc. of saline and compared colori- 
metrically with Standard 2 prepared as 
follows: To 5 cc. of plasma from the tube 
drawn at 10:46 a.m. are added 5 cc. of saline 
and 5 cc. of a dye solution prepared by dilut- 
ing 0.75 ce. of the 1.5 per cent dye solution 
to 200 cc. with water. Against this stand- 
ard the dye-tinged plasma reads 81 per cent. 

11:39 a.m. Blood sample, taken for 
centrifugalization, contains 4.0 cc. of cells 
and 7.7 cc. of plasma including the 2 cc. of 
oxalate solution. Of this plasma 1 cc. is 
diluted with 5 ce. of saline and compared 
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colorimetrically with Standard 1. It reads 
69 per cent. 

11:40. Dye injection for third blood 
volume determination (4 cc. of a 1.5 per 
cent solution of brilliant vital red). 

11:48. Blood sample, taken for centrif. 
ugalization, contains 4.2 cc. of cells andg 
cc. of plasma including the 2 cc. of oxalate 
solution. Of this plasma 1 ce. is diluted 
with 11 parts of saline and read colori- 
metrically against a standard identical with 
Standard 1 except that saline was substi- 
tuted for part of the plasma, making the 
yellow plasma pigment in the standard 
approximately equal to that in the un 
known, thus allowing greater accuracy in 
reading the dye concentration. The di- 
luted plasma reads 72 per cent against the 
standard. 


The first blood volume was caleu- 
lated from the figures in the usual 
way (4). On account of the dye left 
over from the first determination the 
second determination (at 10:50 a.m.) 
was calculated according to the 
method outlined in a previous paper 
for the repeated determination of 
blood volume (3). As in Expt. 63 
the third blood volume was calculated 
on the basis of the increase in dye 
concentration resulting from the third 
injection of dye. It would, of course, 
have been possible to use the repeated 
blood volume technic just as in the 
second determination; however, this 
latter technic is not so satisfactory in 
case the amount of residual dye is 
quite large. The precision is slightly 
greater if the plasma volume is caleu- 
lated on the basis of the increase esti- 
mated directly as in this experiment. 

The results of this experiment are 
shown in Table III. 


Expt. 62A. Glucose injection 


July 8, 1923. Black and white mongrel 
terrier. Wt. 11 kgm. Twenty-three cubic 
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centimeters of a 1.5 per cent solution of 
brilliant vital red injected intravenously. 

July 9. Twenty cubic centimeters of the 
1.5 per cent dye injected. 

July 14. Without anesthesia 110 cc. of a 
solution containing 55 grams of glucose were 
injected intravenously. At intervals, as 
shown in the table, samples of blood were 
drawn for hemoglobin determination and 
for centrifugalization. Each of the latter 
samples was taken into a graduated 15 ce. 
hematocrit tube containing 2 ce. of isotonic 
oxalate solution (1.6 per cent aqueous solu- 
tion). After centrifugalization, the volume- 
tric relations between cells and plasma were 
noted. A measured amount of plasma from 
each of these tubes was suitably diluted 
and read against a standard dye solution so 
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TABLE III 
Glucose injection (5 grams per kilo of body-weight) 


value of 0.0020 being taken as the 
refractometric index of a 1 per cent 
solution of the albumin-globulin mix- 
ture. The non-protein fraction was 
estimated after precipitation of the 
proteins with N/25 acetic acid, as 
recommended by Robertson. In the 
table the non-proteins are computed 
on the basis of a refractometric index 
of 0.0010 for a 1 per cent solution of 
the non-protein bodies. In each case 
the serum obtained for these deter- 
minations was obtained by centrifu- 
galization of blood which had been 
allowed to clot in a small test-tube. 


DYE METHOD BLOOD DILUTION METHOD 
| | i | j 
| Eig jas) 2 
per cent| grams | grams ee, ce ce. ce, ce. ce. 
Before glucose........... 47.9 | 15.4 | 32.2 | 513 985) 472 | (472) (985)| (513) 
7 minutes after.......... 35.6 | 12.1 | 34.0 | 707 | 1,098) 391 7 1,256 | 809 
14.8 539 604 


made as to contain a small amount of the 
normal yellow plasma pigments, as well as a 
known amount of brilliant vital red. The 
colorimetric readings are given in the 
accompanying table, proper allowance 
being made for the dilution resulting from 
the oxalate solution and for the saline 
added. All such readings are corrected 
to the readings which would have been 
obtained had the pure plasma been diluted 
1 to 3 with saline (the same as the standard). 


The protein estimations were made 
by means of the refractometer. The 
method of Robertson (5) was employed 
except that the albumins and globu- 
lins were not estimated separately, the 


The results of the experiment are 
shown in Table IV. 

It will be recalled that Lamson 
and Rosenthal found no such agree- 
ment between the dilution and the 
dye methods. In fact they obtained 
an actual fall with the dye method 
but a considerable rise with the dilu- 
tion method. It was largely evidence 
of this sort which induced them to 
criticize the dye method so severely, 
for, as they argue, it is highly un- 
reasonable that introduction of fluid 
into the circulation should cause a 
decrease in blood volume as their 
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figures seemed to indicate. However, 
this evidence is contrary to the results 
of the present series of experiments. 
Tt still remains necessary to show 
why our results differ from theirs. 

In their paper the protocols are not 
given in great detail, but it is stated 
that in all experiments the technic 
of Keith, Rowntree and Geraghty 
(6) for the determination of blood 
volume was used. This fact offers 
a perfect explanation for the decrease 
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blood volume determinations are 
made with their technic in rapid suc- 
cession on the same normal animal, 
Such an experiment is shown in Table 
V (Expt. 61A). Other experiments 
similar in type are described in a pre- 
vious publication (3). Without cor- 
rection for the residual dye there is an 
apparent fall in blood volume from 
the original value of 1253 cc. to a 
value of 943 cc. on the third deter- 
mination, and this, despite the fact 


TABLE IV 
Expt. 68A 
HEMOGLOBIN E g VOLUMES BASED ON CHANGES IN 
& 
8 < 
TIME Ss is hematocrit concentration 
93/83 i E a3 
3 az 3 3 3s 3 
9:15 a.m. |84. d 211 
12:08 p.m. |30.7| 8.9 | 29.0} 6.1) 1.1) 191 | (624)| (900)| (276)| (624)| (900)| (624)| (900) 
12:09-11 Glucose injected 
12:13 p.m. |20.7| 6.5 | 31.4| 4.0) 2.8) 183 | 977 |1,282 | 255 | 952 |1,201 | 896 |1,129 
12:15 p.m. |20.2) 7.1 | 35.1) 4.1) 2.7) 142; 901 [1,129 | 228] 928 |1,164 839 |1,051 
12:21 p.m. |26.5) 8.9 33.6) §.2| 2.5) 168 | 585 238 | 996 | 709); 963 
12:31 p.m. |29.0) 8.9 | 30.7) 5.4) 2.5) 193 | 900| 261/| 705| 993| 618| 870 
1:11 p.m. |29.6) 8.9 | 30.1) 5.8} 1.8) 205 | 632) 898 | 266| 933 | 581 825 
4:15 p.m. |30.4) 8.9 | 29.2) 5.3) 1.5) 176 627} 718 /|1,032| 677| 973 


in blood volume which they obtained. 
This technic is suitable only when one 
single blood volume determination is 
to be made. It must be emphasized 
that this method is not suitable for 
the second or third determinations as 
long as any dye remains in circulation 
from previous blood volume deter- 
minations. It is the fact that this 
residual dye in the plasma was dis- 
regarded which accounts for the 
bizarre results of Lamson and 
Rosenthal. This is evident if several 


that no glucose whatever had been 
injected. If the proper correction 
about to be described is made, the 
blood volume remains constant within 
the limits of experimental error. This 
is shown in the last three columns of 
the table. The need for correction 
and the method of allowing for the 
residual dye in circulation have already 
been given in detail in a previous 
paper (3). In brief the situation is 
as follows: In the ordinary blood 
volume determination the dye is in- 
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jected and after the lapse of several 
minutes which are allowed for the 
mixing of the dye with the plasma, a 
sample of blood is drawn and centri- 
fugalized in order to obtain clear 
plasma. After dilution with 3 parts 
of saline, this unknown is compared 
colorimetrically with a known stand- 
ard dye solution. Since the plasma 
to be compared contains a small 
amount of yellow pigment material 
in addition to the dye which has been 
injected, it is desirable that the stand- 
ard also contain a similar amount. 
This is accomplished by including in 
the standard one part of normal 
plasma to three parts of standard dye 
solution. The standard and unknown 
now contain approximately equal 
amounts of this yellow pigment and 
the two solutions, being similar 
qualitatively, allow a quantitative 
estimation to be carried out much 
more accurately than would be the 
case if the standard contained none 
of the yellow pigment. One must not 
forget that this procedure is justified 
only when the plasma included in the 
standard is free from dye. It is ob- 
viously not free from dye if one under- 
takes to perform a second blood 
volume determination shortly after 
the first, for now the plasma retains 
dye which has not yet been eliminated. 
It is not enough to say simply that, 
because both standard and unknown 
contain equal amounts of this residual 
dye, the effect is balanced out and can 
be disregarded. To make such an 
assumption is to violate the principle 
that one cannot add a given number to 
the numerator and to the denominator 
of a given fraction without altering the 
value of that fraction. To apply this 
principle to the particular point in 


question one might take the standard 
dye solution as being 100. The dye 
injected might, for example, cause the 
plasma to contain 80 per cent as much 
dye as the standard. The ratio 
between unknown and standard would 
be 80/100. If, however, both un- 
known and standard contain a residual 
of dye from the previous blood volume 
determination, the situation might be 
represented by adding such a value 
say 70 per cent, to the numerator and 
to the denominator of this fraction. 


80 + 70. 
The fraction then becomes 559 7 70 


TABLE V 


Expt. 61A. Normal control. Repeated 
blood volume determination 


WITHOUT WITH CORREC- 
CORRECTION FOR TION FOR 
2 AL DYE AL DYE 
TIME = 
= ce, ce. ec. | cc. ce, cc, 
3:09 p.m. |38.7| 768}1, 768} 1 , 253)485 
3:31 p.m. |36.5 1 ,027/375)812|1 , 279 
3:54 p.m. |39.1) 57 369/710)1, 


It is now clear that the original ratio 
has been altered. Instead of being 
80/100 it is really 88/100. The re- 
peated blood volume method is only 
reliable if this fact is recognized. To 
take the value of 88 as the second dye 
reading is wrong, but this is the reading 
actually obtained from the colorimeter 
when plasma and standard are com- 
pared. In order to obtain correct 
results, the residual dye, 70 per cent 
in the above example, should be deter- 
mined before beginning the second 
blood volume determination. This 
value may then be substituted in the 


| 
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solve for z, unknown. Thus 


z+ 70 8 
100+ 70 100 


Solving x = 80, which is the dye concen- 
tration in the plasma resulting from 
the dye injected for the second blood 
volume determination. This is equal to 
the value obtained for the first blood 
volume determination. From this 
value of 80 obtained in each case, one 
then derives the plasma volume. One 
must not fail to make this correction, 
for if we take instead the erroneous 
value of 88, such a reading is too high 
and the result is a plasma volume 
which is smaller than actually exists. 
If a third plasma volume determination 
is now attempted, the situation is the 
same except that the residual dye is even 
higher than 70. The result isthat with- 
out the proper correction the plasma 
volume and blood volume erroneously 
appear to become progressively smaller 
and smaller with each succeeding esti- 
mation. This is what actually hap- 
pened with the experiments of Lamson 
and Rosenthal. The error would 
have been detected at once, had a few 
normal controls been done. It would 
seem that, had it not been for the 
injection of glucose solution, the fall 
in blood volume in their experiments 
would have been even greater than 
their curves indicate, for it follows 
that the fluid injected offset a part of 
the fall which they would otherwise 
have obtained. The gradual decrease 
in blood volume which they errone- 
ously obtained with the dye method 
appears in all of their experiments, 
regardless of the type of infusion mix- 
ture employed. Naturally, then, the 
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above fraction and one may then 


results harmonize with the changes in. 
dicated by the hemoglobin when the 
latter indicate a fall in blood volume 
(histamine phosphate), but never 
otherwise. This explains why at one 
time the dye method “agrees” with 
the dilution method but in other 
experiments (i.e., glucose or saline 
infusion) the two methods “give 
exactly the opposite results.” Thus 
we must discount the discordant 
results which they obtained and to the 
same extent also their criticism of the 
dye blood volume method. 


Expt. 61A. Normal control. Repeated 
blood volume determination 
July 11, 1923. Male Collie. Wt. 118 


3:05 p.m. Blood sample taken into a 
graduated hematocrit tube containing a 
small amount of powdered oxalate. After 
centrifugalization the tube is found to con- 
tain 3.6 ce. of cells and 5.6 cc. of plasma. 

3:06. Dye injected for the first blood 
volume determination (2.38 cc. of a 1.5 per 
cent solution of brilliant vital red). 

3:09. Blood sample taken into centri- 
fuge tube containing powdered oxalate. 
After centrifugalization it is found to con- 
tain 3.6 cc. of cells and 5.7 cc. of plasma. 
Of this plasma 1 ce. is diluted with 3 ce. of 
saline and compared colorimetrically with 
a standard prepared as follows: To 5 ce. 
of the plasma drawn at 3:05 p.m. are added 
10 ce. of saline and 5 cc. of a dye solution 
prepared by diluting 1 ec. of the 1.5 per 
cent brilliant vital red to 200 cc. with 
water. This is Standard 1. Against this 
standard the sample of diluted plasma reads 
62 per cent. 

3:27 p.m. Blood sample taken into 4 
graduated hematocrit tube containing pow- 
dered oxalate. After centrifugalization it 
is found to contain 4.0 cc. of cells and 6.3 ce. 
of plasma. When 1 ce. of this plasma is 
diluted with 3 cc. of saline and read against 
Standard 1, a reading of 54 per cent is 
obtained. 

3:28 p.m. Dye injection for second 


il 


blood volume determination (2.38 cc. of a 
1.5 per cent solution of dye). 

3:31. Blood sample taken into centri- 
fuge tube containing powdered oxalate. 
After centrifugalization it is found to con- 
tain 3.8 cc. of cells and 6.6 ce. of plasma. 
Of this plasma 1 cc. is diluted with 3 cc. of 
saline and read against Standard 2, pre- 
pared as follows: To 5 cc. of the plasma 
from the tube drawn at 3:27 p.m. are added 
10 cc. of saline and 5 cc. of a dye solution 
prepared by diluting 1 cc. of the 1.5 per 
cent dye solution to 200 cc. with water. 
Against this standard the diluted dye- 
tinged plasma reads 73 per cent. 

3:50 p.m. Blood sample taken into a 
graduated hematocrit tube containing a 
small amount of powdered oxalate. After 
centrifugalization the tube is found to 
contain 3.6 cc. of cells and 6 cc. of plasma. 
When 1 ce. of this plasma is diluted with 3 
ec. of saline and read against Standard 1, 
a reading of 94 per cent is obtained. 

3:51. Dye injection for third blood 
volume determination (2.38 cc. of a1.5 per 
cent solution of brilliant vital red). 

3:54. Blood sample taken into centri- 
fuge tube containing powdered oxalate. 
After centrifugalization it is found to 
contain 3.6 cc. of cells and 5.6 cc. of plasma. 
Of this plasma 1 ce. is diluted with 3 cc. of 
saline and read against Standard 3, pre- 
pared as follows: To 5 cc. of the plasma 
from the tube drawn at 3:50 p.m. are added 
10 cc. of saline and 5 cc. of a dye solution 
prepared by diluting 1 cc. of the 1.5 per 
cent dye solution to 200 cc. with water. 
Against this standard the dye-tinged 
plasma reads 83 per cent. 


In this experiment the technic is 
identical with that used by Keith, 
Rowntree and Geraghty, even to the 
point of using powdered oxalate in- 
stead of isotonic oxalate solution. In 
the accompanying table are given for 
comparison the volumes calculated 
both with and without proper correc- 
tion for the dye remaining in circula- 
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tion from previous determinations. 
In the first determination there was no 
residual dye present to complicate the 
situation, but in the second and third 
there is seen to be a progressive 
apparent decrease in plasma and blood 
volumes, unless the proper correction 
is made for the residual dye. The 
method of applying the correction is 
indicated in the text and also in a 
previous publication (3). 

The details regarding the proper 
correction to be applied when blood 
volume determinations are made re- 
peatedly on the same animal have 
been given in a previous article (3). 
The principle is the same as the one 
above described, but the actual figur- 
ing is somewhat more complicated, 
since in those experiments the blood 
samples were taken into 2 cc. of iso- 
tonic oxalate solution instead of into 
powdered oxalate, as in the method 
of Keith, Rowntree and Geraghty. 
The addition of the oxalate solution 
makes it necessary to correct for such 
dilution, but still the principle of the 
correction for residual dye is the same 
as indicated above. 


SUMMARY 


Certain blood changes resulting 
from the injection of large quantities 
of glucose solution are described and 
discussed. The blood volume changes 
indicated by the dye method agree 
quite well with changes indicated by 
alterations in hematocrit and hemo- 
globin. Reasons are given for the 
failure of Lamson and Rosenthal to 
obtain concordant results in somewhat 
similar infusion experiments. 
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A Medico-Historical Note on The Howard A. Kelly 


HE gift of Dr. Howard A. 
Kelly to the Library of 
the Johns Hopkins Hospital 

is so important an incident in the 

Hospital’s history that it demands 

from scholars some definite expres- 

sion of gratitude. Dr. Kelly, during 
the early years of his work in Balti- 
more, was an enthusiastic lover of 
books, and, at a period when many 
precious old medical volumes ap- 
peared in the second-hand book- 
shops of Europe, he was anxious and 
abie to secure items that could not 
possibly be duplicated today. With 
the one possible exception of the Wash- 
ington Medical School at St. Louis, 
which has purchased the library of 
the late Professor of the History of 
Medicine, Dr. Pagel, there is no 
medical faculty in this country that 
possesses a more unique “‘book-labora- 
tory” for the study of Medical His- 
tory than our own. Scholars, es- 
pecially those who are interested in 

Hippocrates or Galen, owe Dr. Kelly 

great deal. 

The books of the Kelly Collection 
have not yet been catalogued. They 
have only been roughly arranged 
according to the date of publica- 
tion, by centuries. In the following 


Collection 


By Joan Ouiver, M.D. 
Baltimore, Md. 


discussion, therefore, it may well be 
that I have overlooked an item here 
or there. 

Inasmuch as my own studies have, 
for some time past, centered about the 
Hippocratic Corpus, I can, it seems 
to me, offer my thanks to Dr. Kelly 
in no better way than by sketching 
some of the problems that are con- 
nected with the name of Hippocrates, 
and by showing what help in solving 
them is afforded to a scholar by the 
books that, thanks to Dr. Kelly, we 
are able to consult here in Baltimore, 
without being forced to wander far 
afield to other libraries and collec- 
tions. 

One does not feel that such an 
attempt will arouse much enthusiasm 
among one’s medical colleagues. But 
one is encouraged, a little, by the 
experience of the distinguished Berlin 
physician, Dr. Julius Hirschberg, who 
happens to be a scholar as well as a 
medical man (1). In 1922, in Berlin, 
he offered to Berlin physicians, as an 
experiment, a series of lectures on 
Hippocratic medicine and these lec- 
tures were so popular that he published 
them in book form last year. One 
dares not hope for such success in our 
own country. 
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Like all collections that have been 
gathered together during a long period 
of years, and without any very 
definite guiding plan, the Kelly Col- 
lection is not all on the same level of 
excellence and completeness. It has 
its bare spots, just as it has its spots 
of richness—at times, almost of ple- 
thora. After the well-filled shelves 
of Hippocrates, there is a gap between 
Hippocrates and Galen. One searches 
in vain for Aretaeus, Rufus of 
Ephesus, and especially for Dios- 
corides. Later on, in the Sixth Cen- 
tury, Aetius and Alexander of Tralles— 
the latter well known to modern 
scholars through the edition of Theo- 
dore Puschmann—(2) are missing. 
But these are details. We are in- 
terested, at present, only in the 
editions of Hippocrates, and in the 
philological problems that lie behind 
them. 

The realm of Hippocratic research 
is a fascinating one. Unlike so many 
other parts of the domain of Classi- 
cal Philology, that have been ex- 
plored inch by inch by countless 
generations of scholars, it is nearly 
virgin soil. Mr. W. H. S. Jones, of 
St. Catherine’s College, Cambridge, 
in his last book, “The Doctor’s 
Oath,”—a book that every physician 
might read with profit, points out, in 
his preface, that “an enormous 
amount of ‘spade work’ remains to 
be done for the Hippocratic Collec- 
tion” (3). Hippocrates, as a writer, 
cannot, one might think, have much 
interest for the layman. Yet, Mr. 
Jones, not a physician himself, is 
the most important Hippocratic 
scholar in England, while in America, 
Dr. W. A. Heidel, of Wesleyan 


University, our sole Hippocratic au- 
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thority, is a Doctor of Philosophy, 
and, as such, has been interested, 
not in Hippocratic medicine, but in 
the Hippocratic philosophy. The 
reason for all this is not far to seek. 
As the late Sir Clifford Allbutt says 
in his “Greek Medicine in Rome,” 
“For the edition and interpretation 
of Greek medical documents, the too 
rare combination of physician and 
scholar is required” (4). But this 
makes the field of Hippocratic re- 
search only the more interesting. 
Even if fools sometimes rush in 
where angels fear to tread, the fools, 
who do have the hardihood to rush 
in, may discover things that the more 
reverent angels might never find. 

To sketch, therefore, even the 
outlines of the outstanding Hippo- 
cratic problems, would require 
volumes instead of pages. I can 
only touch on four main topics, in 
a manner that may point the reader 
to further study of his own, if he has 
a mind for it. First, the Hippo 
cratic problem itself; second, the 
Hippocratic Corpus, or the Collec- 
tion of Greek medical books included 
under that general title, together with 
a brief outline of its origin and its 
history; third, the manuscript tradi- 
tion on which the oldest printed 
editions of Hippocrates are based; 
and fourth, these editions themselves 
—the ancient ones, the modern ones, 
and the literature that has grown up 
around them. 

I. The Hippocratic Problem itself 
has no parallel in all literature. The 
medical profession has always been 
distinguished and important; medical 
men have formed a distinct, powerful 
class in almost every community. 
And, from the Fourth Century before 
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Christ, this numerous group, this 
distinguished profession has been 
dominated by the personality and 
the teaching of one man—the Greek 
physician Hippocrates. It is almost 
impossible to realize the intense re- 
spect and veneration in which physi- 
cians have held this one name. The 
Church has had many saints; the Law, 
many lights of legal learning. Medi- 
eine has had only one great per- 
sonality that, until searcely more 
than eighty years ago, dominated 
medical imagination and tradition. 
You have only to turn to the title 
page of any edition of Hippocrates, 
and there you will read of him as 
“Magnus et Divus Senex,” ‘“Medi- 
corum omnium facile princeps.” I 
possess, in my Hippocratic collection, 
a little book called “Hippocrates 
Contractus,” compiled by the learned 
Edinburgh physician, Thomas Burnet, 
in 1765. This was, for years, the 
vade-mecum of almost every general 
practitioner. Its influence persisted 
until well into the Nineteenth Cen- 
tury. Burnet had originally kept a 
little blank book in which he copied, 
from his big folio of Hippocrates, 
those useful propositions of Hippo- 
cratic teaching and practice that a 
successful practitioner ought always 
to have in mind. When he had to 
drive far out into the country to 
visit a patient (so he tells you in his 
Preface) he would take out this 
little book of his and refresh his 
memory of the precepts of the “Divus 
Senex.” Finally, his friends came 
to know his little manuscript book, 
and they persuaded him to print it. 
This is what he says of Hippocrates 
in his “Praefatio ad Lectorem”’: 
“Fatendum tamen ultro, Hippocra- 


tem summum fuisse Philosophum, 
summum item Medicum, multorum 
bonorum nobis auctorem, rarissimi 
doni virum, semper et ubique laudan- 
dum, satis pro dignitate numquam” 
(5). 

But the strange part of it all is this. 
Of this wonderful personality, who 
dominated Medicine from the Fourth 
Century before Christ until less than 
a century ago, we know—practically 
nothing. Of the writings that bear 
his name, not a single one can be 
unquestionably attributed to him. 
There are, it is true, among the sixty 
odd books contained in the Hippo- 
cratic Corpus some five or six treatises 
which seem to bear the hall-mark 
of the same clear-thinking, broad- 
visioned personality. But whether 
this personality was Hippocrates or 
not, we cannot tell. To “Hippoc- 
rates the Physician,” there are only 
two unquestioned contemporary 
references, one in the “Phaedrus” 
(6), and the other in the “Protagoras”’ 
of Plato (7). One of these may or 
may not be a more or less vague 
quotation from one of the existing 
books of the Corpus. But scholars 
are not yet agreed as to which Hippo- 
cratic book, if any, is quoted by 
Plato. The other simply informs us 
that there was a great physician, 
Hippocrates, who came from the 
Island of Cos, and who took pupils 
and taught them Medicine for a fee. 

Of almost all the great Greek 
personalities, tragedians, comedians, 
historians, orators, we have works 
that are attributed to them on as 
secure a basis as we attribute “As 
You Like it,” to Shakespeare, or 
“Paradise Lost” to Milton. But of 
Hippocrates, his life, his character, 
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his methods of teaching,—of all these, 
we have no authoritative informa- 
tion; while of the books that bear 
his name, there is scarcely one that 
has not, at one time or another, been 
rejected by scholars and editors as 
manifestly unauthentic. The greatest 
elassical scholar of our age, Geheimrat 
von Wilamowitz-Moellendorff calls 
Hippocrates “a name without writ- 
ings.” 

II. What, then, is this collection 
of some sixty medical books that we 
call the “Hippocratic Corpus?” In 
the first place, it is a very wonderful 
eollection indeed. There is scarcely 
any domain of modern Medicine, 
which it does not touch at some 
point or other. The surgical books 
are marvels of accurate observation 
and technical skill. Post-traumatic, 
operative, orthopedic surgery; inter- 
nal medicine, prognosis, treatment, 
dietetics, climatology; pharmacology, 
gynecology and obstetrics; pediatrics, 
ophthalmology, psychiatry; collec- 
tions of detailed case-histories, books 
of medical etiquette, addresses to 
young physicians on the day of their 
“graduation,” the Law that was 
laid down for their guidance, the 
Oath, the famous Hippocratic Oath 
—that has been taken by generation 
after generation of medical men—all 
this, and more, is contained in the 
“Corpus Hippocraticum.” Mani- 
festly, it is not all the work of one 
man. Study the books critically, 
and you will see at once that they 
do not all even represent the teaching 
of the same school of medical thought. 
Some are distinctly Coan, that is, 
they reflect the teaching of the famous 
medical school at Cos, where Hippo- 
crates studied and taught; others 
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are as distinctly Cnidian, that is, 
the type of theory and practice which 
they contain is such as we know wag 
taught in the great rival medical 
center of Cnidus. 

Modern scholars are fairly in ac- 
cord, nowadays, in believing that our 
Hippocratic Corpus represents the re- 
mains of a medical library, the medical 
library of the great medical school at 
Cos (8). Suchalibrary would naturally 
contain books by the greatest of its 
teachers, Hippocrates, not only com- 
plete treatises, but his clinical notes 
or his headings for lectures. Then, 
other important physicians of other 
schools would naturally send copies, 
“presentation copies,” of their publi- 
cations to the Coan library. Still 
other works, perhaps of no great 
value, might be acquired by chance. 
Finally, there would be the remains 
of the Coan “History Room.” For 
the idea that a “History Room” is 
a purely modern institution is not 
born out by medical history. In 
several of the oldest pre-Hippocratic 
books, such as “Prorrhetic I,” we 
find references to definite cases that 
were apparently well known. “Agi- 
tated depressions are sometimes 
symptoms of a phrenitis [meningitis] 
just as it was in the case of Arista- 
goras, and they are usually fatal 
too” (9). We know that the Greek 
Medical schools did have libraries; 
and the contents of our present 
Hippocratic Corpus is exactly what 
one might expect to find, if the 
remnants of such a library had been 
partially preserved and handed down 
to posterity under the name of one 
great physician. 

What the history of this library was, 
we cannot tell. The remains of it 


must have been collected during the 
important period of Alexandrian 
medicine, and ‘n this form, it was 
doubtless placed in the Alexandrian 
Library. Some scholars believe that 
the order, in which the books now 
appear in our Hippocratic manu- 
scripts, represents the order in which 
the various rolls were placed on the 
shelves or rather in the compart- 
ments of the great library at Alex- 
andria. 

Greece was conquered by the 
Roman armies; but Hippocrates, the 
Greek, still ruled over Roman medi- 
cine. The Roman physician, or 
rather the Greek physician who prac- 
tised in Imperial Rome, studied and 
commented on every line of the 
Hippocratic books, treating them with 
almost the same reverence that later 
ages paid to the text of the Bible. 
Galen, the dominating figure in the 
Medicine of the Second Christian 
Century (A.D. 130-201), and whose 
influence on succeeding generations 
was second only to that of Hippoc- 
rates, wrote elaborate commentaries 
on almost all the Hippocratic books, 
many of which are still preserved 
and are of inestimable value to the 
Hippocratic scholar. But, like all 
commentators, he often did more to 
obscure the original Greek text than 
to explain or illuminate it. 

The Alexandrian Library was 
burned. But copies of the Hippo- 
cratic books were in the hands of 
practising physicians. Then, the 
cloud that followed the disintegration 
of the Roman Empire settled down 
over the Hippocratic writings, as it 
settled over all the old pagan litera- 
ture. During some centuries of the 
Middle Ages, however, the monks 
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were often the most important practi- 
tioners of Medicine, such as it was, 
and, as they so often preserved the 
tragedies of Sophocles or the history 
of Thucydides, so we must suppose 
that they copied and recopied the 
books that they believed to have 
been written by Hippocrates himself. 
No doubt they erased the writings 
on many priceless Greek medical 
manuscripts, in order to cover the 
surface of the valuable parchment 
with some dull Latin exposition of 
the Psalms. But they must have 
preserved a few. And every phy- 
sician of any real ability had a manu- 
script or two of the “Divus Senex.” 

So we come to the third period in 
the history of our Hippocratic text: 
The period of the manuscripts. 

III. To every scholar, there is 
something intensely fascinating about 
an old Greek or Latin manuscript; 
it has an atmosphere of its own that 
surrounds no other creation of human 
thought. To be able to turn the 
leaves of the famous “Codex Mar- 
cianus Venetus” of Hippocrates in 
the Library of St. Mark at Venice 
is an experience for the sake of which 
one joyfully hastens over sea and 
land, no matter how great the dis- 
tance or how wearisome the journey. 
Fortunately, nowadays, a scholar 
whose purse does not permit long 
journies, even in the steerage, may 
see the manuscript that he is anxious 
to consult, even if he cannot actually 
touch it. For, every great European 
library has, among its officials, an 
expert photographer, who, for a price, 
will photograph you your manu- 
script, page by page, and send you 
the copies by post. I have never had 
the good fortune to hold many of the 
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great Hippocratic manuscripts in my 
hands; but I possess excellent photo- 
graphs of almost every important 
codex, or of those parts of them in 
which I am especially interested. 

When the art of printing was dis- 
covered, the printers in the various 
European cities, and the scholars who 
worked for them, hurried into print 
every ancient author on whose works, 
in manuscript, they could lay their 
hands. There was no effort to es- 
tablish any one accepted text of an 
author. The scholar would get hold 
of a manuscript; the book that it 
contained would be set up in type; 
and the scholar would write a pref- 
ace in Latin, or add a few explana- 
tory notes. He seldom took the 
trouble to tell you from what manu- 
script his printed text was taken. 
And so, as the various editions of an 
author were printed, each edition 
might be taken from a different Greek 
or Latin manuscript. There were, 
in a word, no “critical editions” 
in the modern sense. It was only 
much later that scholars began to 
collect and to collate the various 
manuscripts of the same author. In 
the case of Hippocrates, there was no 
satisfactory critical edition until the 
famous scholar and physician, Emile 
Littré, (10), published his edition in 
ten volumes between 1839 and 1861, 
a labor of over twenty years. 

But before we begin to count up 
the old editions of Hippocrates—many 
of which are to be found among the 
chief treasures of the Howard A. Kelly 
Collection—it may be interesting to 
consider for a moment, some of the 
more important Hippocratic manu- 
scripts that are scattered through 
the different libraries of Europe, 
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from the Bodleian at Oxford to the 
Vatican in Rome. Many of them 
bear the names of their original 
owners, usually physicians. 

The four most important manw 
scripts, and the oldest, belong to the 
tenth and eleventh centuries. But, 
unfortunately, the same Hippocratic 
book is not found in any two of these 
manuscripts, so that it is impossible 
to compare them directly in connee- 
tion with any one definite treatise, 
These are: (1) “Theta,” or “Vindo- 
bonensis med. IV” in Vienna, of the 
tenth century, our oldest codex; (2) 
“Parisinus 2253” or “A,” at the 
Bibliothéque Nationale in Paris, of 
the eleventh century; (3) “Parisinus 
446, Supp.” or “C,” also in Paris, of 
the tenth; and (4) “Laurentianus 
74.7,” in the Laurentian Library in 
Florence, of the eleventh century. 
This last manuscript contains only 
the four great surgical Hippocratie 
treatises. Then, in Rome, at the 
Vatican Library, is another very 
important manuscript called “Vati- 
canus Graecus 276,” twelfth cen 
tury, containing about thirty-five of 
the Hippocratic books. From it, a 
great number of other existing manu- 
scripts have been copied. It is called 
commonly “V,” and all codices copied 
from it are called “manuscripts of 
the ‘V’ type.” At the Library of 
St. Mark in Venice, is the “Marcianus 
Venetus 269,” of the eleventh cen- 
tury, containing about fifty books. 
It is called “M;” and copies of it, 
which are many, are “M”’ type manu- 
scripts. In the National Library in 
Paris, there is a large group of later 
manuscripts, from the twelfth to the 
fourteenth centuries, most of them 
“V” types. Finally, in hundreds of 
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other European libraries, there are 
similar manuscripts, like the Paris 
ones, of later date; either “‘M’s” or 
“y’s,” The great ‘““Marcianus Vene- 
tus” is especially interesting, because 
some over-zealous Hippocratic scholar 
tore out nine quires of the manu- 
seript, from the middle of the book. 
Where they are, no one knows. But 
it is the unacknowledged dream of 
every Hippocratic scholar that he 
may, some day, in some unexplored 
library, or in some dusty European 
bookshop, come across, hidden away 
in some corner, or bound up in some 
other manuscript, these missing pages 
of “Marcianus Venetus.”’ 

You will be able, usually, to dis- 
tinguish the true scholar from the 
counterfeit, by the manner in which 
the former speaks of manuscripts by 
their Latin names, as if they were 
real people and his own most intimate 
friends. 

And you may get some idea of the 
immense amount of manuscript ma- 
terial for an edition of Hippocrates, 
by turning over the sixty closely 
printed pages of “H. Diels, Die 
Handschriften der Antiken Aertze” 
(11). Diels, working in the name of 
the Berlin Academy of Sciences, has 
performed an invaluable service for 
Hippocratic scholars, in listing, simply 
by number, and place, every single 
manuscript of Hippocrates, known 
to exist anywhere. Some of them 
are rather far off. I am, at present, 
having a manuscript photographed 
that is in a small library in Jerusalem. 

Since the first edition of Hippoc- 
rates was printed, many manu- 
seripts, then used for editions, have 
been lost. The early editors did not 
give names to their sources; and 


“Hippocrates” 195 


oftentimes, we do not know on what 
manuscript they based their printed 
text. Even Littré, in 1839, cites 
manuscripts by numbers that have 
never been verified, so that we do 
not know to which manuscript he 
refers. 

Our fourth period covers the printed 
work of Hippocrates, and brings us 
at last into touch with the Kelly 
Collection. 

IV. The first edition appeared in 
1525 in Rome. It did not give the 
Greek text, but was a Latin trans- 
lation based on Roman manuscripts 
and made by one, M. Fabius Calvus, 
who dedicated his work to Pope 
Clement VII. From an old collec- 
tion of contemporary letters (12), 
we learn that Calvus was “senex 
stoicae probitatis,” who was an inti- 
mate friend of the painter Raphael. 
“Raphael,” the letter says: “looks 
upon Fabius as a father and a guide; 
he asks his advice in all things.” 
Calvus may have been a remarkable 
old man, but, as a translator of 
Hippocrates, he does not shine. His 
rendering is very vague, often in- 
accurate, and at times, quite unintel- 
ligible. This edition of Calvus, of 
1525, is one of the rarest of all Hippo- 
cratic books. I had never seen a 
copy of it, until I found one in the 
Kelly Collection. It is one of the 
most important items that the Col- 
lection contains. 

In 1526, at Venice, the famous 
printer, Aldus, published the Greek 
text of Hippocrates, edited by An- 
dreas Ansulanus. [Exactly what 
manuscripts he used, we do not know; 
he gives no notes, no explanations. 
But his manuscripts must have been 
different from those used by later 
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editors. The Kelly Collection con- 
tains a good copy of this edition. 
The press of Foben at Basle was 
second in renown only to that of 
Aldus in Venice. It was in Froben’s 
printing office that Desiderius Eras- 
mus of Rotterdam used to sit day 
after day, preparing Greek authors 
or his own manuscripts for the press. 
Froben published the first editions 
of Erasmus’ “Adagia;”’ and his son 
was Erasmus’ godchild, to whom the 
famous “Colloquia” are dedicated. 
Froben got out his Hippocrates with 
Greek text in 1538. His editor was 
Janus Cornarius, a physician (1500- 
1558). Of him Neuburger says: (13) 
“Aus dem Kreise der philologischen 
Medizin ragt er besonders hervor.” 
His text, almost without change, 
was reproduced by the editors that 


followed him, until the more critical 


work of Foés, of whom we shall speak 
later on. In 1545, Cornarius pub- 
lished a Latin translation, not in 
Basle, but in Venice. The Kelly 
Collection contains copies of the 
Greek edition. I did not find any 
copy of the Latin translation. 

In 1588, Geronimo Mercuriale 
(1530-1606), Professor of Medicine 
in Padua, Bologna, and Pisa, and as 
Neuburger says: (14) “berithmt durch 
seine kritische Abhandlungen iiber 
schwierige Stellen griechischer und 
roemischer Schriftsteller,” got out a 
very imposing edition in Venice. 
The copy in the Kelly Collection is 
worth looking at, if only for the beauty 
of the title page. Mercuriale was the 
first editor who attempted to divide 
the Hippocratic writings into various 
classes, according to their contents. 

Littré, who is usually very accurate, 
omits from his list of editions (Vol. i, 
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p. 540-553) the work of Theodore 
Zwinger, possibly because the latter 
did not edit a complete Hippocrates, 
Nevertheless, Zwinger’s work was of 
importance. His analyses of the var- 
ious treatises are very interesting. In 
1579, at Basle, he published the Greek 
text and Latin translation (using 
that of Cornarius) of twenty-two 
Hippocratic treatises. He is not to 
be confused with John Rudolphus 
Zwinger, Professor of Anatomy at 
Basle, from 1721 to 1724, who edited 
a useful little volume containing the 
aphoristic books: that is, ‘Prognos- 
tic,” “Prorrhetic I’’, “Coan Preno- 
tions,” and “Aphorisms.” The 
earlier Zwinger belongs to the “philo- 
logische Medizin” of the sixteenth 
century (1533-1588), a German, born 
in Bischofzell, and distinguished 
among the group of medical teachers, 
who tried to reconcile the old Galenic 
system with the new theories of 
Paracelsus (15). In those days, an 
anatomist of distinction could find 
time to edit some of the Hippocratic 
treatises. The Kelly Collection has 
a good sound copy of Zwinger’s 
1579 edition. As for the later John 
Rudolph, the Collection has also a 
copy of his little handbook. His 
Latin translation is based on that 
of Anuce Foés. And this brings us 
to an important name, a name of 
great honor and distinction among 
Hippocratic scholars, the name of 
Anutius Foésius (1528-1595). By one 
of those sterotyped mistakes, that 
are copied by one writer on Medical 
History from the works of his prede- 
cessors, the death year of Foés is 
wrongly given as 1591, both in 
Haeser’s “Geschichte der Medizin,” 
and, in Neuburger’s new edition of 


i 
‘ 
: 
7 


Puschmann’s “Handbuch” (16). As 
an editor and translator of Hippoc- 
rates, his influence remained pre- 
dominant for centuries. Indeed, his 
authority proved, in the end, some- 
what disastrous for the author, to 
whom he had devoted all the leisure 
hours of his long life. For, as knowl- 
edge of the Greek Hippocratic text 
dropped into the background, Foés’ 
latin translation, published by it- 
self in countless editions, became, 
to most physicians, the only Hip- 
pocrates that they knew. And, as 
this translation was often faulty and 
more frequently obscure, it veiled, 
and still persists in veiling, the true 
meaning of the original Greek text, 
just as the Latin Vulgate, the ac- 
cepted translation of the New Testa- 
ment, obscured the true sense of 
many passages, until Erasmus raised 
a storm of protest by printing and 
re-translating the Greek text of the 
Gospels and the Epistles. 

Foés was not merely a scholar (17). 
He was a very able practising phy- 
sician in Metz; and for thirty-five 
years, in addition to his own private 
practice, he held the position of 
“City Physician’? (Stadt-Arzt), in 
Metz, where he was buried with 
great honor from the Senate of the 
city that he had served so long and 
so faithfully. In spite of all these 
various activities, Foés found time 
to make an entirely new edition of 
Hippocrates, using more manuscripts 
than any other previous editor and 
giving variant readings and explana- 
tory notes, that are still of the ut- 
most value. He knew his Hippoc- 
rates thoroughly; but he had also 
& good knowledge of other contem- 
porary Greek authors. His two huge 
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folios, more than 1800 pages, appeared 
in the year of his death in 1595. 
Attached to the second folio was his 
“Oeconomia Hippocratis,’’ a sort of 
Hippocratic Lexicon, in which all 
important expressions and technical 
terms are explained, with every single 
passage in the sixty Hippocratic 
books, in which they appear, as 
well as other similar passages from 
non-medical Greek writers. The 
“Oeconomia”’ is, today, a perfect 
store-house of Hippocratic informa- 
tion. The student, who does not 
know it, or use it, would be lost 
indeed. The 1595 two-volume edi- 
tion is distinguished from later ones 
by the “portrait of Hippocrates” 
that fronts the title page; of course, 
an imaginary portrait, possibly of 
Byzantine origin. In the manuscript, 
“Parisinus 2141,” or “F,” there is 
also an imaginary colored portrait of 
Hippocrates on parchment, with a 
companion portrait of Alexius Apo- 
caucus, a great noble at the court of 
Constantinople, whence this manu- 
script originally came. But copies of 
the 1595 edition, with the portrait, 
are very scarce. I have never seen 
one myself. Foés’ edition was re- 
printed, in a single huge folio, at 
Frankfurt, where the first edition 
had been printed, in 1621 and 1625, 
and at Geneva in 1657. The “Oeco- 
nomia” appeared, separately, first 
at Frankfurt in 1588, and then at 
Geneva in 1657. My own copy of 
the Geneva edition of 1657 has the 
“Oeconomia’”’ bound up with the 
Hippocrates, so that the entire 
volume weighs many pounds, but it 
is more useful than those without 
the ‘“Oeconomia.” In the Kelly Col- 
lection there is a copy of the Frank- 
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furt edition of 1625; and of the 

“Oeconomia,” as a separate book, 
the Geneva edition of 1657. There 
is no copy of the first two-volume 
edition of 1595. 

- Foés’ Latin translation was at once 
popularized. One of my own greatest 
treasures is a well-worn small octavo 
volume of over 1200 pages, contain- 
ing the entire Hippocrates in Latin, 
and published in Frankfurt, in 1596, 
that is, only one year after the im- 
portant first edition in two folios 
had been given to the world. The 
pages of this fat little book have been 
thumbed thin by generation after 
generation of dead colleagues. And, 
as I read it, I often wonder what they 
understood by some of the obscure 
passages. They must have been like 
so many priests, who must read every 
day their Canonical Hours, with 
the appointed Psalms in the Vulgate 
translation. Many verses make no 
sense at all, but the priest reads 
them, as I suppose my old colleagues 
once read their Foésian rendering of 
Hippocrates. Nor are the clergy of 
the Church of England much better 
off. What do they understand or 
think the psalmist means, when they 
read, at least once each month, 
‘Deep calleth unto deep because of 
the noise of the water-pipes?”’ 

The authority of Foés remained 
unshaken, until the Nineteenth Cen- 
tury, in spite of two or three other 
editions. 

In 1665, Joan van der Linden, in 
Lyden, published two volumes 
octavo, the first really handy edition 
of Hippocrates; but he consulted very 
few manuscripts, and later scholars 
have judged his work rather severely. 
Nevertheless, one notes in his edition 
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occasional interesting readings of the 
text. I found no copy of this book 
in the Kelly Collection. Then, in 
1679, in Paris, a Jacobus Villery put 
out an edition in thirteen folio volumes, 
in which he mixed up the works of 
Hippocrates and Galen. He did, 
however, make use of some of the 
manuscripts in the Paris Bibliothéque 
Royale, as it was called at that time. 
In 1743, Stephen Mack, in Vienna, 
began an edition, that was never 
completed. He published two 
volumes folio, and had the oppor. 
tunity of consulting the hitherto 
unused manuscripts in the Imperial 
Library in Vienna. Unfortunately, 
he did not take the trouble to de 
scribe or to name them, so that they 
have not all been satisfactorily identi- 
fied by later scholars. 

Neither van der Linden, Villery, 
nor Mack are mentioned in Pusch- 
mann’s three-volume “Handbuch;’ 
and a medical man, not mentioned 
in this exhaustive and exhausting 
work, must be of small importance 
in the History of Medicine. Dr. 
Kelly seems to have anticipated or 
to have followed the judgment of 
Puschmann; as his collection con- 
tains no copies of these three editions. 

From the Nineteenth Century on- 
wards, the editing of Hippocrates 
passes, more and more, from the 
hands of “‘philological Medicine’”’ into 
those of Philology, pure and simple. 

The Kelly Collection, however, con- 
tains one modern edition, not men- 
tioned by Littré, and that I, myself, 
have never seen before. It was pub- 
lished, in 1806, at Altenburgh, by 
Johann Frederich Pierer. And he, 
one must note, was an “M.D.” He 
is nearly the last of the “M.D.” 
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Hippocratic editors. He does not 
give the Greek text, only the too 
often misleading Latin Foésian trans- 
lation, but his three octavo volumes 
contain such a mass of valuable in- 
formation, especially such complete 
lists of all the known printed editions 
of Hippocrates, or of some of the 
single treatises, that it is a valuable 
storehouse of bibliographical infor- 
mation. It is the most interesting 
modern item in the Kelly Collection. 
A distinguished philologian, Carolus 
Gottlob Kuehn (the very name sug- 
gests a German university) next 
tried his hand at editing Hippocrates, 
in 3 volumes octavo, published at 
Leipzig (where the classical ‘““Teubner 
texts’ come from) in 1825. This 
edition was cheap, had a good index, 
which most of the other editions had 
lacked, and contained an excellent 
historical introduction. The text, 
however, was only mediocre. Un- 
fortunately, it also had a Latin 
translation. Kuehn does not seem 
to have interested Dr. Kelly; at 
least, I found, among the Kelly 
Collection, no copy of this edition. 
The next name, that of Emile 
Littré, is, like that of Foés, one of 
the most famous in Hippocratic his- 
tory. As we pass in review the years 
of the Nineteenth Century, we find 
that Philology not only tends to 
usurp the Hippocratic field, to the 
exclusion of Medicine, but that when 
a medical man does make an attempt 
at editing Hippocrates, he usually 
comes to a more or less painful end 
at the hands of the critics. But a 
shining exception to this rule is 
Maximilian Paul Emile Littré (1810- 
1881 (18). He began his career as 
a student of Medicine, but was more 
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of a scholar than a physician. Every 
student of French knows his great 
dictionary. In 1839, he began his 
ten volume edition of Hippocrates, 
which he finished only in 1861. 
This is the first really modern critical 
edition. Littré had, at his disposal, 
all the Hippocratic manuscripts at 
the Paris National Library; and he 
knew most of the others, by descrip- 
tion at least. With him, Hippo- 
cratic scholarship really begins. 
Without his ten volumes, the modern 
scholar is lost. He has the great gift 
of accuracy. I have myself collated 
his textual notes with photographs of 
some of the more important Paris 
codices, and it is but seldom that he 
is caught tripping. 

Dr. Kelly’s Collection stops with 
Pierer in 1806. But, for those who 
may possibly be interested in reading 
a little Hippocrates for themselves, 
and for the sake of completeness also, 
the chief modern editions should be 
noted here. 

Francis Adams, a London phy- 
sician, inadequately equipped as a 
philologian, but full of enthusiasm 
for Greek Medicine, published in 
1849, in London, two volumes in 
English of “The Genuine Works of 
Hippocrates.”” We have a copy in 
the Hospital Library. Those who 
cannot read Littré’s French transla- 
tion, might do well to spend an hour 
or two with Adams. His two volumes 
however, do not contain translations 
of all the Hippocratic books. 

Franciscus Ermerins, the last of 
the ‘medical editors,” got out a 
cumbersome general edition, in three 
huge volumes, printed at Leyden 
in 1859-1864. He gives, usually, the 
old misleading Latin rendering of 


In 
id 
he 
ue i 
| 
| 
PE 
= 
+ 


200 


Foés. For those of us who remember 
a little of our Greek, one may recom- 
mend warmly the Teubner two- 
volume edition of the more important 
Hippocratic books, edited by Hugo 
Kuehlwein and Johannes Ilberg, and 
published by the Teubner Press at 
Leipzig in 1894-1902. Ilberg’s in- 
troduction, written in easy Latin, 
is especially illuminating. 

Best of all, for the medical man of 
today, who has forgotten his Greek 
and whose Latin is not what it once 
was, is the two volume edition of 
Hippocrates, in the new Loeb Classi- 
cal Library, edited by a very able 
Hippocratic scholar, not a physician 
unfortunately, Mr. W. H. 8. Jones, 
of St. Catherine’s College, Cambridge. 
‘Like all the Loeb books, the Greek 
text is on one side of the page, and 
the English translation on the oppo- 
site one. It is, I know, the tendency 


of philologians to look down on the 


Loeb Classical Library, as “making 
it too easy” for the reader. Many 
philologians feel that, to read a 
Greek or Latin author in the Loeb 
edition, with frequent references to 
the English side of the page, is not 
entering the sheepfold by the proper 
door of classical training, but is 
“climbing up some other way.” 
Still, it is better to get into the sheep- 
fold somehow, than to remain for- 
ever outside. What difference does 
it make, how one gets in? 

Mr. Jones’ two volumes include a 
number of excellent little preliminary 
essays on the Life of Hippocrates, on 
the Hippocratic Doctrine of “Hu- 
mors,” on “Ancient Nursing,” and 
“Greek Medical Etiquette,” as well 
as good introductions to each of the 
Hippocratic books that his little 
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edition contains. A third volume, 
giving the surgical treatises, is soon 
to appear. 

Finally, all scholars, who are in 
terested in Greek Medicine, are look- 
ing forward with eagerness to the 
appearance of the great “Corpus 
Medicorum Graecorum,” that will 
contain all the medical writings in 
Greek, of which manuscripts are still 
extant. For Hippocrates is only one 
author among many in the field of 
Greek and Graeco-Roman Medicine, 
This “Corpus” has been undertaken 
by the two Academies of Sciences of 
Berlin and Copenhagen. The manu- 
seript material has been gone over 
and carefully listed and described. 
A little of Galen has been published. 
But lack of funds is halting the 
progress of the work. Geheimrat 
von Wilamowitz-Moellendorff, in a 
recent letter, tells me that the funds 
of the Berlin Academy were practi- 
cally wiped out during the deprecia- 
tion of currency after the War. 
Some generous Maecenas will, I hope, 
appear and make the completion of 
the work possible—a work that will 
be of infinite value to all students 
of Greek Medicine. 

In this brief sketch, I have men- 
tioned only those editions of Hippoc- 
rates that contain all, or at least 
most of, the treatises of the Hippo- 
cratic Corpus. There have been, of 
course, literally tens of thousands of 
editions of single works, or of groups 
of treatises. The most popular was 
the Book of the Aphorisms, that 
begins with the celebrated sentence: 
“Ars longa, vita brevis est’; trans- 
lated into every known language and 
used, in some form, by almost every 
poet and dramatist. The Kelly Col- 
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lection contains whole shelves of 
editions of “‘Aphorisms.”’ The most 
interesting, perhaps, is the edition of 
Leonhard Fuchs, Professor at Tue- 
bingen, (1501-1566). He was sus- 
pected of being a protestant or a 
Lutheran; so, in many copies of this 
edition, his name is blocked out in 
ink, and several sentences in his 
Preface are scratched out. He was, 
by the way, also a very eminent 
botanist. Next to the “Aphorisms” 
in popularity came “Prognostic,” a 
book that has always been accepted 
as genuinely Hippocratic. Then, the 
French physician, Duret, (1527-1586), 
published a folio Commentary on 
“Coan Prenotions,” one of the oldest 
treatises of the Corpus, probably 
pre-Hippocratic. In the Kelly Col- 
lection there are two gorgeous copies 
of this folio. 

One might spend hours examining 
the various smaller editions of Hippo- 
cratic works. I should advise any- 
one interested in Hippocrates, to 
climb up to the gallery on which the 
Kelly Collection now stands, and to 
browse around in it, taking down one 
book after another. The large folio 
general editions are all on the same 
shelf; and this brief article may 
serve as some kind of guide. Each 
edition is a man’s history; it does not 
only contain the works of the Greek 
author whom he loved, but it, also 
reminds us of what the editor was 
and did himself. It is pleasant, and 
heart-warming, even today, to turn 
over the leaves of one of the great 
folios of the good Anuce Foés of 
Metz. 

There is, of course, beside the edi- 
tions of the Hippocratic text, in its 
entirety or of single books, a very 
large Hippocratic literature, that has 
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grown up around the Hippocratic 
Corpus. Occasionally, incipient 
doctors of philosophy have chosen, 
for their doctor’s thesis, some ques- 
tion dealing with the Hippocratic 
text. I have collected, in the past 
years, some fifty odd pamphlets, 
theses, and smaller books, all dealing 
with Hippocrates. And I do not 
possess one-twentieth of what has 
been written. 

No one can be expected to pore 
over the great folios of Mercuriale 
and Foés in these breathless days. 
Even in the eighteenth century, 
the kind-hearted Dr. Burnet, whom 
I have already quoted, felt that he 
ought to publish a “Contracted Hip- 
pocrates” for the use of his medical 
brethren. Fortunately, we have the 
still more satisfactory two volumes of 
Jones, with their modern English 
translation. These volumes fit easily 
into the pocket. I know one very 
eminent Baltimore physician, who 
never goes to a football match or a 
baseball game, without putting into 
his pocket a volume of the Loeb 
Library. There would doubtless be 
more like him, if the Loeb volumes 
were better known. 

At any rate, I trust that this at- 
tempt of mine, to put into a few 
pages, an outline of the Hippocratic 
history and tradition of over two 
thousand years, may stimulate some 
passing interest in the works of the 
‘Divus Senex,’’ whose influence has 
been so powerful in the history of our 
profession. I hope, also, that it may 
lure a few men to visit the Kelly 
Collection, and to see for themselves 
what a wonderful gift has been en- 
trusted to the Johns Hopkins Hospital 
through the generosity of one of its 
most distinguished teachers. 
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Right-Sided Diaphragmatic Hernia 


Report of a Case Occurring with an Intrathoracic 
Neoplasm Compressing the Right 


Phrenic Nerve 
By James C. Wuirn, M.D. 


INTRODUCTION 


ITH the increasing number of 
W routine autopsies which are 
now being performed and 
the great improvement in the diagno- 
sis of intrathoracic abnormalities made 
possible by the X-ray, diaphragmatic 
hernia is no longer considered to be an 
extremely rare condition. Eppinger 
(1) in 1911 collected a series of 635 
cases from the literature. No such 
extensive summary has been made 
since, but there is a considerable num- 
ber of scattered cases which have been 
reported. Of Eppinger’s 635 cases, 
only 55 occurred on the right side 
of thediaphragm. The great majority 
of reported cases have been found at 
autopsy in new-born babies and young 
children. For instance, in a series 
collected by von Géssnitz (2), only 58 
out of a total of 225 cases, or one in 
four, occurred in adults. In these the 
incidence in males was nearly twice 
that in females. 

The most common type of hernia 
through the right side of the dia- 
phragm contains the stomach. This 
condition has been fully described in 
recent articles by Stimson (3), Sorisi 
(4), Kakels and Basch (5), Dietlin 
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and Knierin (6), DeCourcy (7) and 
Keith (8). Of far greater rarity are 
perforations of the liver through the 
right dome of the diaphragm. Keith 
mentions two casesin which small proc- 
esses of the liver lay in the thoracic 
cavity, both in new-born infants. 
Bayne-Jones (9) gives an extremely 
interesting description of right-sided 
eventration of the diaphragm, but no 
instance of an extensive herniation of 
the liver in an adult could be found. 
The case reported below is the only 
example of right-sided diaphragmatic 
hernia to be found in the records of 
eight thousand autopsies performed in 
this hospital. 


REPORT OF CASE 


Clinical history. M. F., a colored woman 
of fifty-one, was admitted on the Medical 
Service on the 19th of October, 1923, com- 
plaining of ‘‘stomach trouble.”’ 

Family history. Essentially negative. 

Past history. Measles, mumps and ton- 
sillitis in childhood, then general good 
health prior to third pregnancy in 1900. 
She denied having had any venereal dis- 
ease, although she had had a number of 
miscarriages, five children who died in 
infancy, and only one son living and well. 
No menstrual disturbances, and a natural 
menopause three years before admission. 
Habits good. 
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Present Gradual onset of 
“stomach trouble with heartburn” dating 
back twenty-three years, to her third 
pregnancy. This was marked by acid 
eructations, flatulence and a gnawing pain 
in the epigastrium coming on soon after 
meals. This pain was never sharp in char- 
acter, did not radiate, and could be relieved 
by soda and by belching of gas. Three 
years ago she had an attack of pleurisy and 
pus was aspirated twice from the right back. 
Eight months ago, following an attack of 
right lower quadrant pain, her appendix 
was removed with relief of the regional pain, 
but no improvement in the general epigas- 
tric condition. According to a letter 
received from her local physician who was 
present at the operation, the gall-bladder 
was palpated and found to be normal. 
The finding, if reliable, is a most interesting 
clue in the sequence of events found at 
autopsy. During the last three weeks the 
epigastric pain and sense of fulness after 
meals were relieved by vomiting. The 
vomitus was frequently coffee-ground in 
character, but never gave evidence of pro- 
longed gastric retention. 

Up to two months ago she had been 
troubled with chronic constipation, but at 
that time a diarrhoea developed with 
occasional tarry stools. There was also a 
recent history of distension in the right 
epigastrium after meals. Her appetite 
throughout remained good, but she was 
afraidtoeat. Her weight was reduced from 
170 to 123 pounds in six months. 

Ten days before admission she “caught 
cold in the chest’? and woke up with a 
neuralgic pain under the sternum, radiating 
to the neck and left side of the jaw. The 
next day the pain in the chest penetrated 
from the sternum to the left back. This 
lasted throughout her final illness. 

Physical examination. The patient was 
moderately undernourished and lay by 
preference on her right side; she was slightly 
dyspnoeic when lying on her back. There 
was no cyanosis and the mucous membranes 
were of good color. The finger-tips showed 
a definite clubbing and there was a slight 
oedema of the ankles. The eyes and 
pupils were normal. On inspection of the 
chest it was noted that the trachea deviated 
slightly to the left and that respiration was 
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almost entirely thoracic, although both 
sides of the thorax moved equally. On 
percussion the left chest was normal, but 
on the right the following abnormalities 
were made out: tympany above the fourth 
rib in front with dulness to flatness from the 
fourth to eighth ribs; tympany over the four 
lower ribs. Right axilla dull. In back 
dulness from apex to seventh vertebral 
spine, then flatness. Auscultation on the 
left was normal. On the right, breath 
sounds were absent below the fourth rib 
anteriorly; over the back they were dimin- 
ished to the seventh spine and absent below 
that level. 

The heart was moderately enlarged; its 
right border could not be percussed. There 
were no murmurs, but the sounds lacked a 
muscular quality. The pulse was small and 
rapid. Blood-pressure 100/78. 

The abdomen was flat with no tenderness 
or spasm, and no fluid wave. The rest of 
the physical examination was essentially 
negative. 

Laboratory findings. Red blood count 
4,288,000, white blood count 23,600, hemo- 
globin 68 per cent. Differential count 
normal. Wassermann negative. Test 
meal: Free HCl absent; total acidity 39, 
Guaiac tests on vomitus and stools were 
strongly positive. 

X-ray studies of the chest were very 
confusing, as the plate (Fig. 1) showeda 
characteristic picture of a large pleuritic 
effusion, while the fluoroscopic studies 
rather suggested a very high diaphragm 
with little motion on respiration. 

Course in the hospital. The patient rana 
continuous low-grade fever, 101-102°, with 
a leucocytosis. Going on the evidence of 
the physical findings and the X-ray chest 
plate, four unsuccessful attempts were made 
to withdraw the apparent pleuritic effusion 
from the right chest. A barium meal was 
then given which showed no lesion in the 
stomach or duodenum, but slight stasis in 
the terminal ileum. Immediately after the 
barium meal the patient went into collapse. 
The respirations became rapid (40) and shal- 
low; pulse 80-100, of very poor quality ; blood- 
pressure 88/75. The blood picture showed 
a fall in the red blood cells to 2,812,000 with 
a hemoglobin of 48 per cent, while the white 
blood count rose to 35,200. With the 
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diagnosis of hemorrhage, an 
emergency operation was undertaken. 
Through a small right upper rectus inci- 
sion no free fluid was found in the abdomi- 
nal cavity and no obstruction could be made 
out in the gastro-intestinal tract. The 
patient failed to rally from the operation 
and died five hours later. 

Autopsy. Anatomical diagnosis. 
diaphragmatic hernia containing 
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lobe of liver, gall-bladder, hepatic flexure of 
colon and omentum. Peculiar tumor (en- 
dothelioma?) involving lung, myocardium, 
liver, diaphragm, oesophagus, pancreas, 
aortic lymph glands, and compressing the 
right phrenic nerve. Ulcer in anterior wall 
of oesophagus with fistula leading to 
empyema cavity. Old pleural adhesions. 


Fibrino-purulent _ pericarditis. Needle 
punctures in right lobe of liver. Chronic 
passive congestion of liver. Arterio- 
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Fig. 1. Cuest X-ray 


X-ray diagnosis: ‘‘Large pleurisy involving most of right lung” 
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sclerosis with calcified plaques in aorta. 
Chronic diffuse nephritis. 

The body measured 175 em. in length and 
weighed 56 kgm. External examination of 
the body revealed nothing beyond the 
findings already listed under the clinical 
history. After completing the usual mid- 
line incision, no free fluid or evidences of 
fresh inflammation were seen in the peri- 
toneal or thoracic cavities. But the ar- 


rangement of the viscera was very striking 
and is well illustrated in the drawing by Mr. 
Brédel (Fig. 2). It was found that the 
entire right lobe of the liver had passed 
through a large central defect in the right 
side of the diaphragm and lay free in the 
thoracic cavity, extending up to the level 
of the second rib. The hernia also included 
the gall-bladder, about 20 cm. of large in- 
testine, and a part of the great omentum. 
There was no hernial sack, the free edge of 
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Transv. col. 


Omentum 
drawn up 
into hernia 


Pericardial 
fat 


Fig. 2. Revations or Hernia IN 


the diaphragm forming a snugly fitting ring 
about the displaced abdominal viscera. 
In the process of being pushed up through 
this opening the right lobe of the liver had 
become molded to the shape of the thorax 


and the whole liver had rotated through an 
angle of nearly fifty degrees from its normal 
horizontal plane. The hepatic flexure of 
the colon, having maintained its normal 
relationship with the under surface of the 
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right lobe, lay between the liver and the six 
lower ribs in the posterior axillary line. 
The chest taps in the seventh, eighth and 
ninth intercostal spaces had just missed the 
loop of large bowel and three puncture 
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was atrophic, When held up to the light, 
it appeared translucent with only a thin, 
abnormal looking layer of muscle fibres 
visible in the parchment-like membrane. 
The average thickness of the muscular 


Fig. 3. Posterior View or Taoracic ORGANS AND Hernta REMOVED IN ONE BLock 


a, ulcer in lower oesophagus; }, fistulous tract; c, empyema cavity; d, peculiar tissue 


invading !ung, diaphragm and liver. 


marks were found perforating the liver 
capsule. A large amount of omentum also 
was drawn up into the thorax and lay im- 
mediately over these small wounds. 

The entire right side of the diaphragm 


portions of the diaphragm on the right 


measured 1 mm., in contrast to 3 mm. on 
the normal left side. The hernial opening 
lay in the central portion of the right arch 
and measured 12 cm. in diameter. The 
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atrophic diaphragmatic musculature, to- 
gether with its pleural and peritoneal cover- 
ings, simply came to a sudden, clean-cut 
edge and formed a smooth constriction 
groove nearly 1 cm. deep in the substance 
of the liver. None of the structures passing 
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sions. On removal of all the organs in one 
block, it was found that the massive adhe- 
sions at the base of the right lung were 
walling off an old empyema cavity which 
measured 7 X 3 em. and lay over the verte- 
bral angles of the seventh, eighth and ninth 


Fig. 4. Anrerror View or THorAcic ORGANS AND HERNIA 


a, metastatic nodule; 6, indurated tissue at base of lung compressing phrenic nerve; 


c, enlarged and indurated aortic glands. 


and hernia ring with compression groove in liver. 


flexure of colon and omentum. 


through the ring were adherent to its edges 
or to any of the thoracic organs. 

The right lung was of normal adult size 
but markedly collapsed. Its inner margin 
was firmly glued to the pericardium. Pos- 
teriorly, in the costo-phrenic angle, thoracic 
wall, lung tissue, pleura, diaphragm and liver 
were all matted together by dense adhe- 


Drawing also shows thinness of right diaphragm 


Note position of gallbladder, hepatic 


ribs (Fig. 3). A fistula discharging coffee 
ground material opened into this cavity. 
On exploring this fistula it was found to 
lead directly into a large ulcer in the an- 
terior wall of the oesophagus. This ulcer 
was situated 3 cm. above the cardiac orifice 
of the stomach. It measured 2 ecm. in 
diameter by 1.5 cm. in depth; its walls 
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were extensively undermined and at its 
base there was a small blood vessel which 
appeared to have been eroded. A careful 
examination of the epithelial margins of the 
ulcer revealed no induration or evidence of 
tumor tissue. At its base, however, there 
was a great hard mass involving the pos- 
terior wall of the pericardium and extending 
out into the right lung and through the 
diaphragm into the liver. At the time of 
the autopsy it was a question whether this 
was an area of induration due to chronic 


Fig. 5, O1L-IMMERSION PHoTroGRaPH oF Group oF THE TyPICAL LARGE CELLS SHOWING 
RericuLak NETWORK IN THE CYTOPLASM AND THE IRREGULAR, DEEPLY-STAINING 
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of the diaphragm which suggested a 
metastasis. 


The left lung was normal. 
When opened, the pericardium was found 


to be greatly thickened and distended with 
a turbid fluid. The opposing surfaces were 
covered with a shaggy layer of fibrin. The 
heart itself weighed 400 grams. Beyond 
this moderate enlargement it was appar- 
ently normal. 


The liver, besides the abnormalities 


described above, showed a slight chronic 
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infection, or a neoplasm. On cross-section 
the mass was found to invade an area, 6 cm. 
in diameter, where the right lung was 
adherent to the diaphragm, and to surround 
and compress the phrenic nerve (Fig. 4). 
This tissue, which was yellowish-white and 
contained areas of necrosis, had invaded the 
diaphragm and the contiguous zone of liver 
tissue to a depth of 2cm. The lymph glands 
along the arch of the aorta were enlarged 
and invaded by a similar tissue. There was 
also a small nodule on the anterior surface 


The red blood cell in the center gives a comparative idea of the great size of these cells 


passive congestion. Bile could be freely 
expressed from the papilla of Vater by 
pressure on the gall-bladder above the 
hernial ring. 

The stomach and intestines contained a 
large amount of altered blood, but no source 
of the hemorrhage could be found beyond 
the apparently eroded, very small blood 
vessel at the base of the ulcer in the 
esophagus. 

The kidneys weighed 210 and 230 grams, 
respectively, and showed a slight scarring. 
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The aorta was moderately sclerotic. 
The other organs were essentially normal. 

Microscopical findings. The left lung is 
normal. A section from the right lower lobe 
shows the normal adult structure, but 
marked compression and flattening of the 
alveoli. Surrounding the indurated area is 
a narrow zone of round-cell infiltration. 
Within these limits all normal structures 
are obliterated by an extensively necrotic 
tissue. Seattered through this are groups 
of very large cells. These show no charac- 
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show a similar picture. At the junction 
with normal liver tissue there is a narrow 
zone of necrotic liver cells with numbers of 
these characteristic large cells. Where the 
cords of liver cells are best preserved, some 
of these cells seem to occupy the centres of 
the capillary spaces (Fig. 6). None of 
them can be found invading the liver tissue 
at any distance in advance of the necrotie 
zone. 

Longitudinal sections cut through the 
ulcer, and including several centimetres of 


6. Section rrom Ricut Dome or Liver Suowina REGION WHERE LIVER TISSUE 18 


BEGINNING TO BEcoME Necrotic (RIGHT). 


X 250. 


a, typical large cell lying in space between normal liver cells; b, other large cells in 


necrotic liver tissue. 


teristic arrangement, but in areas of ex- 
treme necrosis they surround the few re- 
maining blood. vessels in double or treble 
ranks. They have a wide border of pink- 
staining cytoplasm with from one to three 
large, irregular, deeply staining nuclei. 
Under the oil-immersion (Fig. 5) the 
cytoplasm has a peculiar foamy consistence 
such as has been described for the charac- 
teristic cells of Gaucher’s splenomegaly. 
Sections taken from the regions where the 
diaphragm and liver are grossly invaded 


esophagus above and below it, show clearly 
that these extraordinary cells do not 
originate from its epithelial or muscular 
layers. The base of the ulcer is formed by 
the necrotic tissue and is heavily infected 
with Gram-positive cocci and large bacilli. 
These extend out into the edges of the em- 
pyema cavity and to the posterior wall of 
the pericardium. Opposite this point the 
cardiac muscle shows advanced fragmenta- 
tion and necrosis with similar groups of the 
large cells described above. In this region 
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only the inner third of the myocardium con- 
tains undegenerated musele fibres. Similar 
areas of necrosis with these peculiar large 
cells are to be found in the nodule in the 
diaphragm, the aortic lymph glands, and 
in the tail of the pancreas. There is also a 
small nodule under the periosteum of the 
third rib at its costochondral junction. 


DISCUSSION 


It is quite impossible to fit the pecu- 
liar destructive and invasive process 
described above into any exact patho- 
logical classification. Part of it is 
certainly due to chronic inflammation, 
as the tissues around the ulcer are 
heavily infected with microérganisms 
and contain large numbers of leuco- 
cytes. But in the regions where nor- 
mal lung and liver parenchyma are 
being invaded, there are neither bac- 
teria nor leucocytes. The remarkable 
large cells described above, and illus- 
trated in the photomicrographs, are 
obviously not inflammatory giant cells. 
No such structures have ever been 
described as inflammatory wandering 
cells. The fact that they have 
migrated to distant uninvolved tissues, 
like the tail of the pancreas, the aortic 
lymph glands and the nodule on the 
anterior surface of the diaphragm (Fig. 
4a) and have there formed typical 
metastases, forces us to the belief that 
this is a malignant tumor. But no- 
where, even in its best preserved por- 
tions, is there any characteristic struc- 
ture to help identify its nature. After 
a careful search through twenty sec- 
tions taken from different parts of the 
tumor, no conclusion has been made 
as to its origin. That it does not 
spring from the epithelial margins of 
the ulcer is the only established fact. 

A tentative diagnosis of endothe- 
lioma has been made, based on the 
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characteristic morphology of the large 
cells which closely resemble the en- 

larged endothelial cells described by B. 

Fischer (10) in an angio-endothelioma 

of the liver and those found in a case 

similar to Fischer’s in the records of 

this department. 

In a case in which there are so many 
complications it is interesting to try 
to correlate the symptomatology with 
the autopsy findings. The patient’s 
twenty years’ history of epigastric 
symptoms is typical of gastric ulcer 
and it is easy to assume that the ulcer 
in the esophagus has been the respon- 
sible factor. On the other hand, De 
Courey (7), in reviewing the symp- 
toms of diaphragmatic hernia, says 
that epigastric pain after meals is 
most characteristic for this condition 
as well. He further adds that the 
pain and vomiting come on more im- 
mediately after the ingestion of food, 
which was not usually the case here. 

The hernia certainly cannot have 
been congenital, or we should have had 
a small right lung instead of a com- 
pressed one which was clearly of adult 
size. In view of her local physician’s 
statement that the gall-bladder was 
palpated and found to be normal six 
months before admission when her 
appendix was removed, it seems highly 
probable that the whole condition is of 
recent origin. 

The following is my own theory of 
the formation of the hernia and is put 
forward simply as a likely hypothesis. 
Barbano (11) reported 38 cases of 
degenerative changes in the diaphragm 
following injuries to the phrenic nerve. 
Another Italian, Quadrone (12), made 
similar observations and stated that 
degenerations in the diaphragm could 
take place when the nerve was injured 
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by acute infection or lesions in the 
central nervous system. He also in- 
cluded compression of the phrenic 
nerve by tuberculous lymph glands or 
by tumors in the mediastinum. Ex- 
perimentally, Schlaepfer (13) cut the 
phrenic nerve in animals and found 
that he thereby obtained a uniform 
atrophy of the diaphragmatic muscu- 
lature on the paralyzed side. The dia- 
phragm became a thin, almost trans- 
parent membrane and allowed the 
abdominal viscera to bulge up into 
the thoracic cavity. He cites autopsy 
reports by Glaser (14) and Doering 
(15), where there was complete unilat- 
eral atrophy of the diaphragm which 
bulged upward to the third rib. We 


have exactly the same picture here, 
and although nerve degeneration stains 
cannot be made on our material, as 
the tissues have been passed through 
alcohol, it is not difficult to imagine 


that the dense tumor tissue (Fig. 4, b) 
surrounding the phrenic nerve pro- 
duced sufficient pressure to cause its 
degeneration. This would account for 
the unilateral atrophy of the right side 
of the diaphragm and would predis- 
pose to a recent formation of the 
hernia by further weakening of the 
diaphragm from the widespread 
necrosis. 

The empyema cavity at the base of 
the right lung was undoubtedly devel- 
oped by direct infection from the ulcer 
in the esophagus and manifested itself 
as the right-sided pleurisy which was 
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aspirated three years ago. The cough 
with substernal pain coming on ten 
days before death probably marks the 
onset of the pericarditis, this infection 
also coming apparently from the bae- 
terial-laden tissues surrounding the 
ulcer in the esophagus. 

If the patient had lived to be given 
a barium enema, the true nature of 
affairs would undoubtedly have been 
discovered. Stimson (3) reviews five 
cases of right-sided diaphragmatic her- 
nia which were diagnosed in life; in all 
of them the condition was discovered 
by means of X-rays. 


The writer wishes to take this oppor- 
tunity to thank Mr. Max Brdédel for his 
finely executed and accurate drawings and 
to express his appreciation to Dr. W. G. 
MacCallum and Dr. A. R. Rich for their 
valuable criticism and many helpful sug- 
gestions. 


CONCLUSIONS 


1. A case is presented of right-sided 
diaphragmatic hernia containing the 
liver, gall-bladder, hepatic flexure of 
the colon and omentum. 

2. The case is complicated by a 
chronic ulcer in the esophagus, chronic 
empyema, acute pericarditis, and a 
peculiar type of malignant tumor. 

3. From the history and autopsy 
findings a theoretical explanation is 
advanced for the formation of the 
hernia, but the exact classification 
and point of origin of the tumor can- 
not be determined. 
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Herausgegeben von Hans 
(Friedrich 


Die Eclampsie. 
Hinselmann. 952 pp. $8.10. 
Cohen in Bonn, 1924.) 

Since investigators hitherto have failed 
to attribute to one factor all clinical phe- 
nomena and individual changes in the 
different organs which occur in eclampsia, 
the present monograph, a volume of con- 
siderable size, attempts a compilation of 
the observations on the subjects which are 
deemed worthy of further consideration. 
Therefore, an arrangement has been made, 
by which the various chapters are written 
by different authors. This division of work 
between numerous collaborators implies a 
lack of uniformity. In general the tend- 
ency prevails to emphasize the contraction 
of the vessels as the main causative factors 
accounting for the alteration of the struc- 
ture and the function of various organs. 

The value of the various articles differs 
materially. The sections dealing with the 
histological findings in the liver and the 
kidney (by Fahr) in the brain (by Sioli) 
and in the eye-grounds (by Wissmann) 
are beyond criticism, while the chapter on 
the chemistry of eclampsia (by Bergell) 
appears quite insufficient. Fahr’s article 
substantiates Hofbauer’s statements with 
regard to stagnation in the bile-ducts in the 
center of the lobuli; the essential alteration 
occurring in the kidney is termed glomeru- 
lonephrosis. Fischer points to the impor- 
tance of the ductless glands in the origin 
of general convulsions, calling special 
attention to the hypophysis and the 
adrenals. 

Hinselmann discusses in detail the vari- 
ous viewpoints concerning the treatment of 
eclamptic cases. He emphasizes the fact 
that emptying the uterus yields a definite 
effect; but there are other inherent disad- 
vantages, partly due to anaesthesia. In 
the absence of any knowledge of the real 
cause of eclampsia, he gives the Stroganoff 


treatment a test, since the results obtained 
by this method seem to deserve serious con- 
sideration. 

I. H. 
Laboratory Diagnostic Methods. By Jouy 

A. Kotmer and Frep Borrner. 338 

pp. (D. Appleton and Company, New 

York and London, 1925.) 

This book presents a collection of labora- 
tory methods in bacteriology, pathology, 
clinical microscopy, chemistry, serology, 
etc. Methods are described for making a 
great variety of determinations and ex- 
aminations in connection with the body 
fluids and excretions both normal and 
pathological. The treatment is very con- 
cise, in many cases even to the point of 
incompleteness. For example, the proce- 
dure for diagnosing whooping cough, bac- 
teriologically, is given as staining sputum 
by Gram’s method and searching for small, 
oval, Gram-negative, bipolar bacilli some- 
what resembling B. influenzae. The de- 
scription of B. influenzae is given as a Gram- 
negative, aérobic organism requiring blood 
media and producing dewdrop colonies. 
The chance for erroneous diagnosis in a 
description of this sort is perhaps large in 
the case of one not already rather well 
trained in diagnostic bacteriology. Again, 
in the section on the examination of feces, 
no mention is made of the very valuable 
brine-flotation-loop method of Kofoid and 
Barber for the diagnosis of helminth in- 
festation. The descriptions of helminth 
ova are so brief as to be rather misleading 
toabeginner. It appears to be assumed, in 
many cases, that the reader is an experi- 
enced technician, whereas in other cases 
the book goes into the most elementary 
detail of technique. For these reasons the 
book should not be regarded by the beginner 
as a ‘“Technician’s Bible.”’ 

There are no illustrations and no discus- 
sions of principles are given. Insome cases 
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several methods are described for the same 
examination. No discussion of the relative 
values of these procedures, or the signifi- 
eance of their results, is given. 

A very good feature is that every other 
page is blank, so that the manual serves 
very well as a notebook. A book of concise 
outlines of methods with one’s own experi- 
mental notes, ‘‘personal’’ adaptations and 
modifications of the methods, constitutes, 
after all, a more valuable and complete com- 
pendium than any printed form can ever 
be. 
The book covers a very wide field and 
should prove useful to discriminating 
workers. 

M. F. 


Women Characters in Richard Wagner. By 
Louise Brink, Px.D. Nervous and 
Mental Disease Monograph Series No. 37. 
1924. 125 pp. $2.00. (Nervous and 
Mental Disease Publishing Co., New York 
and Washington.) 

In a psychoanalytic study of ‘‘The Ring 
of the Nibelung,’’ Miss Brink pictures 
Wagner as a man who had an intuitive sen- 
sitiveness to those inner conflicts, which 
Freud formulated years later as the cen- 
tral drama of human existence. She 
presents, furthermore, some slight evidence 
to show that Wagner wrote this knowledge 
into his operas almost consciously. Hence, 
the ‘‘Ring’’ cycle symbolizes to her not the 
great social and industrial conflict which 
Shaw has found in it, but the struggle of an 
individual to attain maturity; and this, not 
by a mere adding on of years, but rather 
rather through a succession of struggles to 
cast out discordant and hampering elements 
of his personality. Through all the bare 
mythology of the operas, she weaves this 
unifying theme, sometimes with a pro- 
foundly moving effect. 

Unfortunately, however, she presents this 
simple and interesting formulation by 
paraphrasing the events of the dramas into 
the most intricate jargon of the psycho- 
analytic school to which she adheres. And 
in the course of doing this, the crudest 
speculations of psychoanalysis and its 
simplest truths are all presented as though 
they had equal and unquestionable validity. 
The result, to anyone who preserves a 
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critical as well as a receptive attitude in 
these matters, is obscurity, confusion, and 
repeated irritation, with disagreement on 
minor points that are not really essential 
to her thesis, but which make up the bulk 
of the monograph. It is only with a most 
indulgent and painstaking attention that 
such a reader can preserve the interest of 
her interpretation. 
L. 8. K. 


Pathogenic Microérganisms. A practical 
manual for students, physicians and 
health officers. By Wm. Hatiock Park, 
Anna Wessets WILLIAMS AND CHARLES 
Kroumwiepe. 8th ed. pp. 811. $6.50. 
(Lea and Febiger, Phila. & N. Y. 1924.) 
This eighth edition shows considerable 

improvement in arrangement. The inclu- 

sion of the specific and generic names 
recommended by the Society of American 

Bacteriologists is welcome and at the same 

time does not commit the authors to the 

finality of the more recent attempts at 
classification. The revised chapters on the 
pyogenic cocci are particularly good. 

Several of the new colored plates are 

excellent and form a feature far too rare 

in English texts. The chapters on protozoa 
are very good. The bacteriology of milk 
is well written, although the relation of 
streptococci to milk-borne epidemics of 
septic sore throat is inadequately treated. 
The historical introduction is none too 
complete. One would expect a much ful- 
ler discussion of plague in a book so well 
written from the standpoint of public 
health. More of the more recent methods 
for the study of anaerobic bacteria should 
have been included. The large table 
opposite page 292, referred to so frequently 
throughout the book and summarizing the 
cultural characteristics of all the more 
important bacteria, has serious disad- 
vantages. It is probably not desirable to 

try to fit so many different bacteria into a 

single tabular scheme, since characteristics, 

important for certain groups, are of very 
little importance for others, and the dis- 

crimination required to pick out the im- 

portant ones is the very thing which the 

student lacks. Moreover, the mere size of 
the table makes it very inconvenient as an 
insert, and its use as a wall chart is inter- 
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fered with by the presence of printed 
material on both sides of the paper. It 
would have been much better if it had been 
divided into several smaller ones. 

It is unfortunate that this and other 
texts of bacteriology do not give more 
space to some of the more common infec- 
tions of domestic and laboratory animals, 
because not only must the bacteriologist 
encounter these infections and learn to 
recognize them but they also afford such 
excellent material for experiment. 

The book is one of the very best English 
texts of bacteriology. Its virtues are far 
more conspicuous than its faults. 

J. H. B. 


A Textbook of Surgical Handicraft. For 
he use of medical students. By J. 
Renrrew Waite. 556+ xxi pp. $5.00. 
(New York, Macmillan Company, 1924.) 
Although compiled primarily for the use 
of students, this work deserves also to be 
classed as a reference handbook, for while 
it gives a thorough introduction to surgical 
technique and practice, at the same time 
it has condensed into its pages much infor- 
mation, usually hard to find, in the way 
of formulae, methods of treatment and 
historical background. The matter is 
presented in outline form, which is a 
material aid in looking up various subjects 
and in assisting the student to gain a cor- 
related concept. The somewhat dogmatic 
attitude, sometimes assumed by the author, 
is not objectionable and probably is to be 
explained by the fact that only in this way 
could so much information have been con- 
centrated into 500 pages of text. The 
illustrations are abundant, but leave a 
good deal to be desired from an artistic 
point of view. The work does not concern 
itself with diagnosis, etiology or history of 
the surgical conditions, but, as its title 
suggests, presents the technical and thera- 
peutic side of surgery. In thus abridging 
the literature, the author has performed a 
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valuable service for the student and interne, 
The book might profitably be used in cons 
junction with one of the good surgical 
texts which, as a rule, are too vague upom 
the subject matter so well set forth by the 
author. 

H. F. T, 


The Diagnosis of Children’s Diseases 
With special attention to the diseases of 
infancy. By E. Freer. Translated by 
Carl Ahrendt Scherer. 8°. 551 pp, 
$7.00. (J. P. Lippincott Company, Phila 
delphia, London and Montreal. 1926.) 

It is indeed refreshing in this day of 
chemical symbols and mathematical fom 
mulae to come across a book devoted té 
clinical medicine, a book which tells the 
student what he can see, feel and hear, and 
the significance of what has been observed, 
Feer, formerly at Heidelburg, is the head of 
the University Children’s Clinic at Zirich 
and it is not at all remarkable that in the 
short space of three years his book has gone 
through three editions in the original 
German and has been translated ints 
French, Italian, Spanish and English, for 
it is a real contribution and not a rehash of 
the writings of others as is the case withse 
many books. Feer writes with the sure 
touch of the experienced clinician. His 
paragraphs are short and to the point; 
Teutonic verbosity is conspicuously absent. 
The book deals with the young infant more 
than with older children and many are the 
finer points in diagnosis which the author 
gives, points which he himself has worked 
out at the bedside. 

Feer has a little of the prevailing ten 
dency to use new terms for old when he is 
offering nothing new in point of fact, e.g, 
proteinuria for albuminuria; but aside 
from this there is little to criticize um 
favorably. The translation is thorough 
and expressed in idiomatic English. This is 
a book which no one who has to do with 
children can afford to be without. 

J. R. 
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